MicroPatent PatSearch JP2002366429A 



1/2 ^— v 



Home Search List First Pre* 



Next Last 



□ Include 



MicroPatent® PatSearch Fulltext: Record 1 of 1 



Search scope: US Granted US Applications EP-A EP-B WO JP (bibliographic data 
only) DE-C.B DE-A DE-T DE-U GB-A FR-A 
Years: 2001-2005 

Patent/Publication No.: ((JP2002366429)) 



[loading drawing] 



Go to first matching text 

JP2002366429 A 
SEMICONDUCTOR MEMORY 
DEVICE 

HITACHI LTD 

Abstract: 

PROBLEM TO BE SOLVED: To 
provide a semiconductor memory 
device including a large capacity 
of non-volatile memory by 
matching the access time of a 
large capacity of non-volatile 
memory with the access time of a 
random access memory. 
SOLUTION: This semiconductor 
memory device is constituted of a 
non- volatile memory FLASH 

having a first reading time, a random access memory DRAM having a 
second reading time which is not less than 100 times as short as the first 
reading time, a circuit connected to the FLASH and the DRAM including a 
control circuit for controlling access to them, and a plurality of input and 
output terminals connected to the circuit. Therefore, it is possible to realize 
the matching of the access time by transferring the data of the FLASH to 
the DRAM, and performing an access to the DRAM. Also, it is possible to 
realize the matching and preservation of the data by rewriting the data 
from the DRAM to the FLASH as necessary. 
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FLASH3&»feDRAM^T-^l£iSS:BJ&"rS. 
7 7 >y ^*J»fi-^^[HlS§FGEN{iFLASH(C^ L 

BUFFERS <£&U fft9#**Uf. X^-UiEIUJSECC 
TfHEU f-^A' 7 7rR/W BUFFER 6. * 

coftt;:. nvy K^mS8C0M_GEN*>^^>f b^tr 

7 7 rR/W BUFFER J; 0 FLASHY BW* Ufcx— ***DR 
AM£**L"CA;&S*U DRAMCOFLASHx-^Hb 0 -^^ 

[0036] x-^SSfPSSIsIKCPWi. DRAM<7)FLASHt 
F^x^ffifflfrftft-r*. vyF U>?x?REG#aiiRS 

^h7ftW3vyHi/yx^ct#ain&i:, dr 

AMcOFLASHx - * ^ t c -^f*]x- * 3&* ^> FLASH'Vr- 9 

[0037] WmiZ. 37^ H^0»COM.GEN^A> U 
- F^<h T^-feXn y ho~^A_C0NT*^T Hl^Xfi 

tZT— ? v 7 rR/W BUFFER^rjioT 7 7 y 

v^nyhu-^Fcomcfe^sn, 77 x.»mm^ 

^SKFGENtmASH^LTS^a^^rtfd. 7b'l/ 
Xft#«D«[5l»REPJi . yL&lfifSVto 1 o 

ttLfcWfctt. FLASH(c4>fe*»t^fflSS<iTV^4«S 

aS:4f^fclR«. ^SkTYUXh. W7h'l/Xfc»L 

^LTV^DRAMc^THUXtff^+T'. FLASH^sCOS^ 

[0038] mmcr>7-9m®te J: VFLASHt-^ 3b° 

»CDM_GEN*>4> U - K^ft-^i: T?-bXnyhU-^A 
_C0NT^ ^>7H 1/ Xfi^-^DRAM^i* ^> tl . f-9tfW.fr 

[0039] DRAMOV-^fgiSfc J: {/FLASHY— ^3tf 

»C0M.GEN*^ 5 >f h^ft-^hTHUX^IUSS/LCON 
T3&*ferHUXfi-t. f-^A' 7 7rR/W BUFFERS 
DRAMAS. 

[0040] fi^-PSct ODRAMcomi^Br^^A^^^ 
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h DRAMCOT - * £ FLASHES & ♦ 
[004 1) mmz. a^y F^®&C0M_GEN^£> »J 

- F tfe^- fc T ? -fe X 3 > F o - v A_ CON T A, T F P X ft 
#SrDRAMtCiS07 f -^&a^aj"r. DRAM^f&^ajSil 
tz t-91Zt-?'<v7t R/W BUFFER £31 -> X 7 7 v 

^[HlgSFGENil X ->TFLASHT»&i&ail6. 
[0042] T-^5BR^0BOT«i««f LTt^DRA 
M<0T HPX«#B^rtFLASH^tfO»^ii^^T UcTK 

fcr- * ?W<T flash^S# ft * JS#r« 

TOx-^^RAM^feF/tt-SHAjR^Six^ft. DRAM^m 

[0043] —m. . MM<7)nmm&zi¥±Lt:mz'mm 

;frT*. €SSSA#^^J:oTDRAM^omaS«*&&ffra 

^ (A_0DNT) K»*L««IHt35«fi8<l*. 
[0 044 ] S3. 4{^^ l j7^~i/7yha- 7 FMM 

»?M*yofE«s«#256-i-8Mb. DRAMoiettfss^ 

[0045] 03T'(iT KW^ft-^AO— A15*iitT A* 
Ltzu^TYlsX (AO— A15) WWb'l/X (A0-A 

9) zmz. ^yv*— ^yhJL-^hMMU^nvy 

FW>-'X^REG(8kb). DRAMOWork^Sc (128Mbit) % DRA 
McDFLASHnb°-fg$ (128Mbit) , FLASH (256Mb i t+ 8Mb) 
KT F LtzX^J v 7^it, ftMHfRIi 

Fl^'X^REG. DRAM. FLASHrf>^y tf >-^£flTV^&. 
[0046] CHIP2(CrL_L0GI C) fi«4tl>37y F 
L^'X^-REGlCfcL * r gffcfc9. u-Ftfr^. -X FTrfp 

- F^a- FtfMK* F T^^CO^J&T F U^WT 

[0047] DRAMte. Workfg*$ ( 128Mbit) . FLASH n b° 
(128Mbit) te#jMrtVvg>. Work«««rn^ 

7j±m?jv$cD*7-i7*^v t Lxmmzti. flashy e 

£FLASHr?b-®i?S/\r7 t:-^ >^ij7*y 

oT. FLASHcO. KWTF UX^~^#FLASHn b°-^ 
«rt<0. fc*cOTFUXCc:»ieLTV^^Sr^>-g). 03 



FLASH^^Al^iS (64Mbit) £C1®J$ (64Mbi 
t) cox-^ii. ^iXf^XDRAMc7)FLASHr2h--®l|grt<7)Al 
ffitt (64Mbit) £im*£ (64Mbit) icnb'-T^&TF 

w-xttje-e** lmz^ixfoz. «yv*wyh 

a- v FMMU^rt^ny Fo-^l/i/X^cOia^M'r 
^ClfctCctoT. FLASH^f*J<7)Bl^ (64Mbit) tDl 
^£ (56Mbit) ^il^ixDRAMcOFLASHr? f 

-Igi^n & r F ux#J£C^Mir&- fc !» T 

MMUrtSSU-vX^Offiii. fl^^MMUUx*^ 

tr £ fc (C J: ^TMtl>: t WX'Z h . FLASH (256M+8M 

bum. mzmfetettc^tf. *4>T-?mmhtore 

a (Ah A2.B1.B2, Ch C2.D1, D2 : 255.75Mbit ) hf£g 
^l^Rep-Area (El. E2 :8.25Mbit) fc£4bMlTV^6. 
^ >f yf- ^^HgMD-Areaii . $ h Cf-^SHS ( Al , B 
1.C1.D1) tK£:ffl& (A2 ( B2, C2, D2) (C^flTV^ 

x^-$:«a L&sE^&fzMz>m%ZCOVJ 

-^^DRAMWLASHne-^^lfeM^il. $>&W3. D 
RAMCOFLASH n t-^COx- 9 *«FL ASHCOt - ^ 

KiSSft*. FLASHY. S^m^Sr^O^'r^^^io 

ffl«iii^«t9^fifcJ5:ofc«« (Fail Area B. Fai 
1 Area C) Wr-*£. •ffe^HHW^aSaiiSfc^ 

i)K Fumimm^&mm&tm&x'Z 

[0048] FLASHY ^DRAM^VO'f-^lK^^^'r 
& 0 FALSHc0Al^c7)r'-^$:DRAMC0FLASH3b ,> --^l^Al 
mmtztim-tZtztb. nvyFI/^^Cn-Kd^k 
FALSHfW*rtAl«»0(63aiBB»r F UXSADh Ki^TT 
FWXEADS-S^iiO. ©JfflJ®^ (CTL.LOG 

1C) ttFLASHC0Al»«rt<^RiSBBJ»T F UXFSADJ: feiM 
*ITT F l^FEADCJ: oT^^nfcT F PXIeSIcT)^- 
^^^*L. ^t'JV^-y^yha-v FMMUCi 
oT«lS^(t^/X/iDRAMc7)FLASH3 b°-^Al^rt^ 
TFUXDSADfcDEADC0rFUXttfflC<6jM"r-&. FLASH 

frh'r-fzwi&ft-rm. vL&nco?--?mmuzhz> 

L. x^-fTiEIlISSECacioT. x^-gaWixtf«iE 

[0049] DRAM*>feaASHAu75T— ^KiSSritt^ 

FALSHOAl^^DRAMC0FLASH3b"--®«AlC0T r -5 > 
Sr&iS-T 37yb'l/y'x^{:x FT^&^tFALS 
H<0Al««<0^BBttTFlx^SADtlKIS#$TrFUXEA 
D$:##atfc $'JfflHUK (CTL_L0GlC) 
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^cDRAMOFLASHn e-^i£Al^i£F*]C9T H l/XDSAD^D 
EADOTKl/XKB<0x-?£^&U FLASHc7)AlS$ 
rtOlsM^T K l^FSADk is^TT F l/XFEADOT 
F^Kif-^Srf^^Oo FLASH^x-?£S#C: 
trR. x^~fT;E0&ECa2ECC;\ o y x * x-*£*dtf 
h. 7 7-y^jL*J»HIBFGENCJ:oT. DRAM±9g^ft 

a-'Jt ^ x-^ft^i^vg^ £ix£ 0 

RAM J; ■} Hi § fife x - 9 teft§®$ J*JOft§x - * E 

[0050] <^(CDRAMc7)FLASHn b-^AlCOx-??) 
R*fflLi«VvCRW*. FLASHOAl^lg 
rtTH l^XFADOfc y-Ff&4*S:A#*-6i:. MHUJ4TK 
UXFADOicWJSL/cDRAMWLASHn tT— SWSAlCDT 
^DADOfcTFU^ffl** - *. ^tlizX-oX. DRAM**aSJR 
£ ixDRAMtC n tf- $ ft *:FLASH<7)x - * £ R* tB^T £ 
#T'£ 6 . o£ 9 . FLASHCOx-:? £DRAM£ |sj tJSJKf 

KOWCBWrS. 7-?««rtTh'U*WA 
D0fcy-KA<frtA2r**4:. MMUtiTKVXWADOSrT 
HUX^lUKA.COUNT^ai^'r-So ^nWot, DRA 

[0052] tf^DRAMWLASHn b°— SBSAIa^t*— ^ 
0»Si»C-9^tatf&. *M»«fc9, FLASH<7>A®*£ 
ftTKUXFADOfc^ htfe^. S^^x-^AJH?- 
& £ . MMW2T H U-XFADO^i^L^DRAM^FLASHrJ b*- 
ffi&fo<OTFUXDtmt,ZT}<l<>A$m*t&. ,T*UCj:o 
Ts DRAM^^$ilFLASHnb 0 -®^l/\x'-^^S^ 
&£ft&. FLASHCOT- ^^Al^^fJ^ L^DRAMCOFLASH 
3 f-»l^f S £ tf£ i: T\ FLASHOx-?£SRAM 

[0053] ^^DRAMcOV-^lg^T-^^^ai L 

DOfcy — FrfM**A2rf*i:* MMUliTKWXWADOfcT 

^-bx^yhn-^A.couNT^tt;^^^. micio 

T. DRAMW-^®^Th'U^WADO^x~^$:^ai 

[00 54] <X(wDRAMC0V-^^c7)x — ^C0»Sii^ 

D0fc5>f btSKK A;*)x-;?£A;trf r;«3 
>hU-^A_COUNTiiT Kl/XWADO$rDRAI^\ai^^^o 
ClftdJloT. DRAMcoy-^^F^r KPXWADOOx— 
^5:S#atfC:t^T^^. 

[ 0 0 5 5 ] 04 Ttt. 03 fcitRLT , DRAMOFLASh 



3t-««£l92M>itfc J: 0 **«rtB«i: LTtfft^^ 
**yvy:r«r3c*\ rHP^fi-^AO-AlSSr 
jitTA^L^n^r h'PX (AO— A15) ^Wh' 
l^X (A0-A9) §T7C£. ^^t'J v^-^>hJL- y b 
MMU3^REG1STER««, DRAMrtWorkffl« (64Mbit) . DRAM 
f*lFLASH3b-mtS (192Mbit) . FLASHES (256Mb it)(C 

[00 5 6] ^^'JV'yTit MMUfigBcOrj^hn— 

[0057] 05te. m^A^riCMWiliS ( CTL_L0GI 

IZAZtl&t. 120V*vhWmVfflWlSK (CTL_L0GI 
O nWMtifio. ^t'Jv^-^yha-.y hMMU 
F*jg&oa y h u-yH/ ^x^offl{iT2^^Tl^«Blg^ 
T3cO»HTii. *«B<bHI»INT^DRAM<7>UJ»Mt 

mfctfipsucotomimftzmmz'tjo . m^mm* 

[0058] 136*2. FLASHY A>DRAM^Ox~-^S£jIIO^ 

T'^^^^^^^oTV^-g) (STEP1) u-Kift 
^feil/FLASH^aBR-r&rKlxX^A* (STEP2) "T^ 
h . FLASH^^> A^J L/C x- ^ k ECC/ N° y 
xf T-?Wtfrft~f (STEP3) . ^dbL^x-^^X 
5-tf*4Wfx7; (STEP4) Lx^-#J>*Uf. 
x^-SrfTiEU (STEP5) . Ay7rtl^tr (STEP 
6) . X^-^ttiiifjgJgyN'^^rR/W^BUFFER^S^ 
ZtS (STEP6) . ^N'^7rR/W_BUFFER^S#^^fL^x 
-^$rDRAM>vS^^Ofe. DRAM^LTU 7 U vi^^m 
^5fetLT^&*>*f-x»y^L (STEP7) . y 7 lx 
l/xM^fthtlti. 'J7I/7y^iMm^ (STEP 
8) . *<ry\k. X-^5rDRAMCS#^0 (STEP9) . y^ 
j-S^^rttixtf . f-<*twx-^ SrDRAMCcS^ d 
iJ (STEP9) . 

[0059] 07<2. DRAM*>A>FLASH^^>^Ox-^K^ 

W&X'ft®frb<7rfti<$i&~>X^& (STEPl) B|,Xh 
Tl8r^fcFLASH£ atR-f&r KU^A* (STEP2) f Z> 
t. DRAfW^x- ^cogE^aj L ^ Wtobth . ^com. DR 

AM IZtt t T y 7 U y is jl £LX^&fr&^*>y 
9 L (STEP3) . y^l^v^jLB^fcntf, 'j7U7 
^itft^^ftV^ (STEP4) . ^<0f£. DRAMt&^x-^^ 
M^tB-T (STEP5) . 'j7l/7^*Bmittltf, 
C(3DRAM*^x-^SrSE^aj-r (STEP5) o 

^x-^(i, ^'7 7 r R/W BUFFER (C^jM^iX (STEP 

6) . FLASHES ft -i, ( STEP 7 ) . FLASH^COg^ 
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(STEP7) com*. DRMfrbmfrftZtltZT-? t 
X y - fnES»ECC*«*jS L £ECC>> \''Jf^ T — * £ FLAS 

? L (STEP8) . SESWWf«H**!Fi& (STEP10) . 

!RL (STEP9) . SS> FLASH^S^a^ (STEP7) s § 
ia*j8afx7^ (STEPll) £fifV\ j£#rt*i(4#UI 
(STEP10) . 

[0060] 08 (A) (4. ^^U^^^-yUrtc^DRAM^ 

08 (B) (i^^U^i/'^-^rtDRAM^T-^^S^-O 
l*WS*^^7P-S:«t. *hgff^£>SDRAM>f > 

9 - y x -xttfe^W * y ^ >*x -ji^a^ $ fih . 
08 (A) £§te#f ^y^S^-A^TM F/MRJB 
"WI«3&»fetf5**t»^TV^& (STEP1) . *M|tt»fcACr 
IVEffihfrfco^T HI/XtfAA (STEP2) U ^tf)f&. RE 
ADfft^tf^AT Fl"*****?"* (STEP3) fc „ 0*> 
T F \y * t *} y A T F P * (w J: r> T jUJR £ DRAMCO.X 

T-ffi^ (DQ0-DQ15) £»oT**U*S^-;U0 
tHzft-ftZtlh* PRICHARGEtft^#A:^& (STEP4) t 

[006 1 108(B) SrRW-Tt. ^^»J^^-;P*> 

r-f K;p««r»«36»fe^M*'fef*oTv^* (step 

1) . HpW*feACTIVErfp^fc D^TKl/^^A^ (STEP 

2) U *Of*. WRITER*: #7AT Kl/X^tl> 
(STEP3) fc. a^rHl/X^^^ATKU-^tCctoT 

aifRSnfeDRAMO^^y^McAaj^x-^ls-t (DQO 
-DQ15) KA*Sftfcf-W«;4W. PRICHA 
RGEtfa^A^I^ (STEP4) fc**y*^x-/W4T4 

[0062] 09(4. x-^M^^SKCPB^ 3 T F 

frL><r>yA h^^ctO. DRAMOFLASH-r-^Ub'-M 
l£(3x-?tf#£,r£;h,& (STEP1) kS^IATKU 

y y 7m^*?-?mf\^mmm?m<7> 

yjywJXf-lzm^Zts (STEP2) . XhT^t 
TV\sXMYU£*)X?iZtl&t^ DRAMcOFLASHr-? 
3e-®«*^FL/6HAwC0T-^R5S3&<BB*&SfL* (STE 
P3) . ftg^TUc:^fx7^L (STEP 4 ) . 

[0063] 010(4. DRAMC0«a8GBBTi&^3&«X t'J^y 
x-/PfcA*LfcB*0X ;>< 'J ^ iS^—)V<r>mfty o— 
Sr^t". SaSGBBr^* 5 . 37yHi/yx^CAM^> 

DRAMrtFLASH3b--««(CS&a*^7 r -^CO 
rt. FLASH^S^MLTV^V^T-^^-r^TFLASH^JE 
^aSBtWtft^A^-t^fc (STEP1) . DRAMF^F 
LASH3eHW**C»»a*3ftteT-^Ort. **fFLASH 



(STEP2) . t«rH^fc^6r-^3awraEIBC 
PBftCD? y 7V Is * 9 — m ZZ&titiyy ftf&^frtl 

(f (step3) . mmr ^uxaznthomcof—^^u 

£ (STEP5) . 3SftC0«BRTKUX^«l5Rft»rHlxX 
frZofrZWRL (STEP6) . MHWrKl/XtliSr 

<X<r>mmTY\sXbl. (STEP?) . ^CDf£. STEP 3 > STE 
P4. STEP5. STEP6£$95&?\ 8!«E^tMRT H 
*ftR7HW*S^ »I^7U DRAM<0«8B 
£i6»rt£ (STEPS) . 

[0064] 011(4. 3?yHl/yX^n-FtS* 
#A:fiLfclR<o. FLASH^^DRAM^O^-^Ik^^ 
S"*x— ^T*?T?SDRAM^iM££^\ 

^gpiOSDRAM>f y;-7x-xt, r^f^f^A 

fcn^TFl^XR^A^U Ft8tf*Wi:;«r5 
AT FPXChAtt#fI^I0(>-I015^u-- F4r4*2— 
FLd£A2rt£o «W<\ Aaj*<i^IO0MO15*>^>. F 
LASHfli^rt <0x - * T'DRAWV 3t-Lt^f-^ cr>m& 
T KVXSa^^TT Hl/XEa^rA^-r^^ D^THl/X 

*U o-FA^3-FLdfcW»TFPXSafc»7rFU 

^SrFLASH3^feK^aSLAy7rtC«l*U. ^Of*. SDR 
AMl^«&a*S6fP*«t«>&. DRAMlA^g^ * tf?Z&>&) 

X<f—f<r>WtifoT F PXSa(4FLASH3 b°— S^ODRAMO 

o^rFuxRot*7ArFu^co(c3£aisn. nw,z 

^TTYUXEa^u^T Fl/XROt AT FPXCF(C 

[0 065] DRAM l/\S#ii^(4. Dl-C0M£>£>T?T-f 
y^A fc D1-A0—D1-A15*^ ^> Q ^ T F 1/ ^RO & A^l L . 
<eOf&. Dl-COM^^^-f F^^Wi:Dl-A(>~Dl-A15^^^ 
^ A T F 1/ XCO t A* ^fl^-Dl- 1 00—D1- 1 01 h x - 
?£A2>LS£::tn tsaAiffli*9^7Fl/Xk 
^-^(i^^ATFl/XCOS^T FUXCFiTfltft. 7" 
yf-v-x^PtcJ:or*Sii^*»T^*. DRAM^v 

(4. WAlTfi-^SrHightcaj^L. DRAM^-r— ^ S , (S3M4 , "C 

[006 6] 012(4. 37yKl/y^^h7#W 
A^L^f^CO. SMAM^^FLASH^CT)^-^^^^^ 
y^i/'^-;U"C'fi 1 9SDRAM<7)a^$:^ e >t'Jt^ 
J: OSDRAM-f y^-7x-XT\ T7^r47 
ft^Ato»>7Hl/XR#A*L, *<0f£. 7^fh^ 
t^^AT FPXC^ Aa^fi^I00—I015^^X h7^ 
^n-FSt$:A^f ^V>T. Affi^fl^IOO-1015 
*>A> N FLASH^f^IO^— r?T'DRAM^A>FLASHA.ri 
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7b'l/XSah^T7Hl/XEa^7yHI/yX^i:f^ 

[0067] WJWHBttlBJftTKUXSafcjRTTHl/X 
Ea ^^(C»JELfex-^*SDRAM*»fea»fflL. FLAS 

[0068] SDRAMl^feK^aj-tfc^THV^tt. ^ 
^:Uv^-xp<>'hJL~.y h MMIHC £ o T r - ? comiti 
TY\s XSa 5r FLASH3 t*-fgj$<0SDRAM<7) o i )7K V XRO 

toWF l^XROi: P U*CFteS3ftS*i* . 

[00 69] SDRAMl**fc<OR*ffiUi, Dl-CDM*»feT 
^ <r4 T^^A Dl-A0—Dl-A15;fr>£> o »>7H UXRO £ A 
*U ^<7)fJL Dl-COH36>4>y-H^RtDl-Aa-Dl-A15 

— > ? t&^P(cJ:oTK^aiUS:»7-r&. SDRAM^^x- 
^^»*aSL*BB»LT^fe*T^64T^BBi. WAIT 
B^&HighfcltltfjL* SDRAM^^-^SrlSII+T'fc^ 

[00 70] 013 (a)li. SDRAM?) *7-?««fc:r?-fe 
*Lfc*§^DSDRAM<OiSf££^L. [113(b) &SDRAMCOF 
LASHn t-«*fcir^-tX Lfc^<OSDRAMOiftf££^ 
LTV**. 

[ 00 7 1 ] 013 (a) OK^tBLMff«rK«^&. * 
^ytsot— A^JMJJ: OSDRAM-f y^-7x-Xt, 
T^x-fy^A^D^TKP^RO^A^L. ^Of£. 
*J-H#^Ri:^^Ar HPXC0€rA^*r*o ffl&Slft 
teSDRAMl^T^TM :/tfr<frA£ D»>7H U-XROSrA}^ 
L. **>SL U-HA^Rfc^^^rK^CO^A^-r 
* „ A* Afs^DlHOO^Dl-IOlS^feT-^^aj^S 
<x. AtK^fi^IOO-IOlSSriloT^SP^ai^Sii*. 

[00 72] 013 (a) OS*&*ttfE£Ri!IW-&. ^ 
^U^Xa-^CO^SSJ: 0 SDRAM-Y y^-7x-Xts 
T^x-f y^Ata^TFl/XRO$rA^L> <£<7>fJL 

^>f h^&wi:*5^r H^^cofc, Aa^fi^-ioo—io 

15^^T-^In*A^*o ©JfflH3K«SDRAMl^r^T- 

y^Atn^r Hl^XRO^A^L. ^<0f£. 
#^Wt*7ATHL-XC0i:. Aft^fi-^Dl-IOO-Dl-IO 
1 5fr t> r - * I n# Afl $ *Vr - * tfSDRAM^ # ii 4 ix 

[00 7 3] 013 (b) <0R*aJHW*K»r*. > 
^y^a-rt^Jmj: 0SDRAM>f y?-:7x-XT\ 

r^r-f y#^Atn^rh'i^xRD. ^cotiL y-KtSr 

^Rh^^T KU-XCD^A^I). >^»j7^-y^ 
V h:x ~ > y hMMUC: J: o TFLASH««COn ^7H UXHDli 
FLASH3e-S«<JOO^rKUXRT(C, |5|«(3FLASHffl« 



XCTfc:38ftS:fl&. SDRAKlMir^f ^f^t&^Atn»> 

A*A*S*l* Affi^m-^Dl-IOO-Dl-IOlS^fer-^^ 
Oi^l^ix. Aaj*«#I00-I015S:aoT««^ai*3 

[ 0 0 74 ] 013 ( b ) 0»*a*»ffS:RW&. * 
^ U ^ S/a -/KOJMS J: DSDRAM-f V?-:7x-XT\ 

<£Wh#^AT Hl/XCFk. AS^fi^-I0(>-I015^A>x 
^In£A}j-f&. "7*— i^X^hJL- <y NMMU 

(Cct-oT FLASH^i£<7) D»)7F 1/XRFIiFLASH 3 b"-^ 

XCFteFLASHH b--®^cO^ 7A7 Kl^XCUfcr^tfcSft 
& 0 SDRAMl^ii:r^f--r^^Ai:o9r HVXRU^ 
cOf^ 7>f Mfe^«fc*7ATH^XCT*«A*Sft.. A 
ffi^ft^Dl-1 00— Dl- 1 015^> 4> ^ # A* $ it . SDRAM 

[OO7 5]014te. tmfrba^yVUiSXfsKXh 
Ttii^tfmZ Z ZtltzZt l,Z£ 0 . DRAMj&^t-^coS! 
*H3L*«£tT^*B*. ««iOK^aiL*^*<A*L 

fc%&OSDRAM<OlW££^*\ XhT#^(Cj:OWAITfi 
^MHghlcS: 0 > FLASHMfeiM-f * tz&XDf— ^Os^DRA 
M^RWBSflTV**^ T?t4 7H&A 

fcn^rKU^R0*«A*S<i*4:. *JW0K(irU^-v 
- isfo^Vs £ DR AMlMlff L . DRAM#> ^ OFLASH^V^^ 
*fc^<Ox-^0scoR»ajL«:-»c+Brr4. 
DRAMl ^ T-f y^A fc U T H U XRO^ JBIrT* . 
<RtC. ^MBJiO^-Htfe^Rfc^^ATKU^CO^A* 
^il*^. DRAMl^iU-F^Rfc^^A^CO^ff 

^n. T-fwm&ftztL. ioo— ioi5^>^»a3^$n 

XBOsWRffSfU x-^O0S^tBL^»T*t*. -e^ 
f*. ffl^HlS8(i. DRAM^^WLASH^^-r*/cy>COx 
-^0sOBl^aSL«rWB»t*fca6. T^-r-f r«*ASt 
n T )7H UXR4, 'J-H^Rsh^7A37y U 
-K#^RSh^^ArJV>KC8^DRAMl^^*. 
[0076] Hl5*i*St*8«^t5ft*CHIPl (FLASH)^IS 
JERWT*)*. hn-;Pft^N'>y^rC-BUF, n?y 

K^y hD — y CTL N V/l^ri/^MUX. T-?J >V 
v h^ yy rDI-BUF s >f >y° y hf-^> hn-7D 

-fe^^T Hl/X^\'v7rSA-BUF. Xf3- ^0(-DEC N 
^^UT^-fMA (FLASH) , YT Y\sXi]*7V , Y 
T'n-^Y-DEC. Yy-h&-b>-xr^r[H]^YGATE/SENS 
E-AMP. x-^l/i/'X^DATA-REG N f-^7^h77b 
A'y7r DO-BUF J: 0 <1T V . CHI PI cOiftf^Ji:^ 
*^4>HRW(CffifflSflTV*6ANIffiFLA5H^ * >J i: R|« 
T**. ^ib*. ANDMFLASH^^UfiASfi^^-y^^^ 
UOKWcTJEacON A N DM7 5 -y ^ tl tC^S 
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-th. Z COCHI PI (FLASH) Iz J: oT*H^T* & > ^ V 

[0077] 016^ s CHIPl^ffiifcT^ &ANDMFLASH.X 

*-://UfI-tF-/CE#LOW, n~?>Y"T-94 *-77Wl 
-^F-CDE^LOW^S: 0 . h *-y>Ml^F-/WE#:fc 
*>±#^*l*L A*^fi^I/00-I/07J;0^ajL^ 
<Olfe^3-KRcode£A;^&<, Z#@<7)^-f 
h *-y/l^F-/WEO:£*>±# 0 

T ^kbitt^— ^(i^ ^ y MA#> 

MA^^-r- fXsisX? DATA-REGt^jMS iXT V > 
&fgti. FLASHJih'S/'-t^O. F-RDY/BUSYtel/fM/b 

xX ^ DATA - REG f*jc7)x - ? #8 b* v h rJoJi ^ ffi S 

Affi^m-^i/oo-i/oTjcoaj^^n^. 

[0078] Bl7tt2M t V ^ is^-;l-COQ\ I PI (FLASH) 

6, CHiPi^A*S<x-&F-/CE(i^-yr>f *-77HI^, 
F-aEttavyK^y^f *-:/yWI-5^ F-ALEttTKl^ 
X5*y^>f*-:77MPI\ F-/WE(i^>f M*-77m 
F-/REHty — K>f *-^;Ml# p F-/UTO^>f hTu 
7^HI*K F-R/Btel^x-f/bV-fif-^, I/Q0—I/07tt 
Affi^ft^TTHl^xoA^^. f-^OAilJ*(:ttffl 

[0079] 018te. ^m^e y * $^LWMCJH^£;fl6 

o-^L-CONT. $W[U8§CTL. AtB^n >- ho-^^gl 
/0-CONT. Xf- ^^1/^X^STREG. TVUXUi/X? 
ADREG. nvyKl^'X^COMREG. - tV-IUBR 

-B. ©mJI^lHlffiVL-GEN. T Kl-XAv^rROIf- 
BUF. o-TKUXfn-^-ROW-DEC. #7J±^vy r 
C0L-BUF x # ^ A a - y COL-DEC x f—fUiSXfD 
ATA-REG, -fey^r>'7 , SENSE-AMP v * ^ V T U <i HM)* 

bm&*tiX\*& m CHiPio»^if¥**^-jRW(cflE 
PI (FLASH) J: o t *Hife^JT'J) & * ^ y ^ x* * -/l^* 
[0080] Bl9ti. CHI PI *ffil8&&mm FLASHY ^ 

- ^/i^fi-^FvcE^iow , 37yK7 7f^f^- 

F-CLE#High£=5: 9 . 7 >f h 4 y/Mi^FVWE#:£*> 
±#ofcB$, A*^fi-^I/00-I/07J:0S!^tBL^O 
^n-KRcodeSrA^-rS, *-<0f*T FUA? 
*~y;UF-ALE£*High£ & 0 2SB fc 3#@ £ 4 #@ct> 
b^^-^yum^FVUE^^^OT-Aai^lfi-vI 



/00-l/07J:»9^-> ? rFl-X^A^'r^o A^Lfc^ 
-x4kbit(4224bit)TKVX^*tl£-r^4kbit(4224bit) 
0>T - 9 * ^ y T 1/ MAfr /^f-^l^yX^ DATA-REG 
K3&*£;fx& 0 x-^^^yr^^MA^^T-^l^x 
X ^ DATA-REG JCIkjH $ flT V \h H« % FLASHtt t'y- 1 
^rO. F-R/WiU-r-f/b'^-ffi^^Low^^. ^ 
KiS^iRT Ltzh. y-bM y /Ki-tF-/REcOi:T 
9(3|!]J8ILs f-^l/yX^ DATA - REG 1*1 Of- * A*8 b' 

[0081 ] @20ii:*||J6«^^(t^DRAMCOffifigM^^ 
LfctOTfcS* XT Kl/XA' y ^rX-ADB, 'J7I/7 
xjL^r>>^ RE F. COUNTER, X^3-rX-DEC, ^<^y 
TUJHA, YTKl/XA'-y ^ r Y-ADB, YTh'UW 
V^Y-AD COUWER, Yrn-rY-DEC, -byXTyrig 
ffg&Yy-h (^7A^ ^yf-) SENS AMP.& I/O BUS, 
A^X-^^y^rSKlNPUT BUFFER, 
7rlHlK0UTPUr BUFFER, $JfmHK&:?>f ^ 
CONTROL LOGIC & TGTWflcSfiT . DRAM(4^*J: 0 
fflV^flTV^^SDRAMT'S>^>. fiD^>4ii<7)^itSf^ 

[0082] Ja±BWBLfc«fc. 

^A-ZPTtt. SDRAM^f y^-7x>fX*S*H»L. F 
LASHco-^Ox-^. J>^V^i^:«r-^$rntr-T'#l> 
^$:DRAM{^dii^L. $>^>^l:a6FLASH^^DRAM^T 

LT*K<I£T\ DRAMhPSS03SST'FLAS 
Hco-r-^SrHAas^ifc^T&S. FLASH^x-^^^ 

T FLASHES ^ ^ <h tfX' ^htzth. x-^OS^ii 
^5ISiDRAMh [5]^CT^ £ . 

[008 3] ^^y^XA-;UcOWgPT\ FALSH^^>C0 
R^aiLeii. x9-«ffifcinES:fft\ 

[0084] ASS<^DRAM£J^ F LASH CO "T- 

imwmnmmmMznfoX'Z h . 

[0085] DRAM^ilft^S V-^fgl^hFLASHx-^ 

[0086] <Htfe0iJ 2 >BEl«*«Hj(!o> :e y * x-a 
•yrfcOVvtKBJl-r*. CHI PI (FLASH) {4^ffl% 



(Q 2) )02-366429 (P2002-366429A) 



* 'J ) . EEPROMCn U ? h »J # 0 4 V -*r?)VT > H 
CHIP2(SRAM+CTLJ.0GIC)£{4X^7M 7^7y/A 

r ? -t x * * y (sram) t mrnmm ( ctl.log i o #mfg s 

ixTl^. »J»0»aCHIP2*C^SnfcSRAMfcCHlP3(5O 
mm i ff O . CH I P3 ( DRAM1 )l^t$ 7 ;7y^7^ 
-feX>qey(DRAM)T*&. DRAW4rtaW«^>^-7 
x4X<7>j!VV&>S>EDO v SDRAM. DDR*«*$r8JB#i> 

[0087] »J ;Wc«««36»fer HI/ 

X(A0—A24) fc HS#(S-/CE1, S-CE2, S-/OE, S- 

/WE, S-/LB, S-/UB, LS— EN, F-EN)#A2)$*l£ ♦ «S 
<4S-VCC, S-VSS, LF-VCC, LF-VSS, LD-VCC, LI>-VSS£jI 

[0 0 88] CHIP2J4CHIP1, 0UP3cr>mmz<&m t % & 

fi^- * ttlfrr & • chi p2«ch I pi tztt LX >> y tvu ? o ? 

?(F-SCh rHPX^itXFLASHfflx-^d/OO-l/O 
7). 37yF(F-CE, F-/OE, F-/WE, F-/RES, F-CDE, F- 
RDY/BUSYh m^(F-VCC. F-VSS) £«»-f* . £ £>C C 
HIP2l4CHIP3fc#t LT (Dl-aK) s (Dl-A 

0— D1-A14K 37>H(D1-CKE, D1-/CS, D1-/RAS, Dl-/ 
CAS, D1-/WE, Dl-DQMU/DQML) . DRAM/B^-? (Dl-DQOM) 

1- DQ15). mM(Dl-VCC, Dl-VSS. Dl-VCCQ, D1-VSSQ)£ 

[0089] Kft-^-^ov^T^m^^ 

~f CHIP2^A^$n^>S-/CEl,S-CE2^^r>f 

TVt-ft-^ s-/0E(ir^hrv m*— tvhw. s-/ 

[0090] CHIPHCA^fl&FVCEtif-yr-f 

F-/OE^r^hrvh^^-r;Hi^, f-/we(4 

F-/RES14 yt«yb ff-Sf- , F-CDEii nv^Kf-^^^ 

f-rdy/busy^pt 4 /tr>^ ft-si-. i/oo—i/o 
7(4Aa^fi-^T-r H 1/ xcoa^j^ , x-**) Affiled 

[0091 ] CHIP2<0©J»[IH» (CTL.LOGIC) (4. T HI/ 
XO«£J:oT. SJffillHiftrt (CTL_LOGIC) rt£»f*£> 
fl^nWHP^^REG. CHIP2f*J<7>SRAM. CH1P3C0DRA 
M. CHIPlc7)FLASHc7)V^^>$r^-r^ 0 

[00 9 2] »J»ElB(CTL.L0GIC)(=ift(t^tl3tnVH 

^cor^-fex^v^^^SRAM-f y^-7x>fxM(:J: 

[00 93]DRAMli. V-tm&t FLASHx- ^^t- 



7-?*±*JtLX. FLASHx-^nb--®^FLASH^ 

cox- ? £ a tr-*T & t^cdj* * y t L X ¥ 'Jffl £ ft 

[0094] SRAM^r^-feX-TS»&tt % SRAMSrgiiR^ 

& r H i/Xfl^>r7 v y Ym j *m. 1 k®mwm (aL.LOGi 

O A^^ ^> t CHI P2rtSPcOSRAM^OT ^ X £fir 3 . 

y*^A-;^7 r -^Aas*«(i/oo--i/oi5>^aj 
y^^^-^cox-^Atfi^(i/oa-i/oi5)^^A^ 

[0095] W»|II»(CTL.L0GIC)rtcO3^y Hl/y'X 
^REGtcr ^-fex In- Htft^x h T^r?- H £g 
^^t?^<hT\ FLASHOx— ^^DRAMF^COFLAair-^n 
t'-iS:nt e >- (o-F) Lft 0 . DRAMrtcoaASH-r 
~^r2e-S«cOT-^SrFLASH/\S#ML (XHT) 

[00 96] T HPXfl-^(A0—A24)^^>rJWHU> ;r 
x^REGtcr^-fex^Sfc^OTHUXi:, nwHfi 
^ (S-/CE1,S-CE2,S-/0E, S-/WE,S-LB,S-/UB) ^>^>^>f 
Affi^-r-^fi^(I/00-l/015)^fe. o-H 
tfe^-3-h\ »V^TFLASH««|*|COrHUXTo— HBB 
o-Hj»TrHUX^A*3tl*t. 37 
V HU i/'X ^tc(in- H^n- H k a- H fflt&T H W 

FLASHOO- Ymt&T H l/X*^D- H&TT YUX<D 
^COr- ^ ^^ffi £ *U DRAMrt OFLASHx- ^ 3 tT- 
^MSMSil^o ^iX^ioT. FLASHOx~^<4DRA 

[0097] rJvyHU^X^tCXHT^^-HkFL 
ASHSrSS?-r^rHl/XT\ XHTgaS&THl/XhXH 

r»TTHux*«»sc:iix-6k. flashed* hrsiBft 
r h h r$iTr h i/xw h x^DRAMrt 

cOFLASHx-^r? e-««cor-^*m* . 
[0098] FLASHCO. h'cOT H PX®ffl^RAMc7)FLA5H 
x-^nb'-^cT), t'CDTYUXmrniZUfS-thfr 
14. *J«0B(CTL_LOGIC)tc:^tt^ix/vr3? y H 
^ ^ (dffiSrlS^ LT < vl t .J: -g> i t « 

[0 09 9] FLASHY. S^^^^r^ O^Cl k (3 J: o 

[0100] FLASH^A>^-^^^ai^. CHJP2(CTL 
J-0GIOJ4. mfr&L'f-fco^-Zm^ ITIEL. D 
RAM^|gJ3S^i. FLASH^C7)x-^c7)S^^B$(4^ CHIP 
2(aLJDGIO«4iEL<»S3i*fLfc3^»f-xy^L. IE 



(?1 3))02-366429 (P200 2-3664 29A) 



[01013 DRAM<^FLASHr-^r7b°--^^r^-<r-X 
•r&*&UL TFPX{I^(A0-A24)t^ FLASH««C0 
TYU^t, nvyFfi-^- (S-/CE1, S-CE2, WOE, S- 
/WE,S-/LB, S-/UB) SrA^fc. 37yKIWJ-H 
lfM*<9*6\ CHIP2<0SJ»E]»te. DRAM^T^XU F 
LASHgSt£|*J<7)T F UXlC^Jfo L^DRAM<^FLASHx-^ ^ 

-h « < i /oo- 1 /m 5) 4> a * s n . -e ?>?£dramj8 x - * i 

/OCDl-DQO-Dl-DQlSJSrjiLTDRAM^sA^^iX^. Clix 
EIJiSRAM!:ig|*4:3r£. 

[0102] DRAMOV-^^^r^^X-Ti>^(i. 

37yF|fJAM^ ©JP[Hl^(CTL_LOGIC)(iDRAM 
rt7-^I^TFl'^?:ML, DRAM^cOT^-feX 

7 r -^^DRAMffl7 :r -^I/0(Dl-DQ0—Dl-DQ15) . f 

-^Aa5*«(I/00-I/015)^ai*S<i-6. yJbT? 

AaB^«(I/00-I/015)*^A*3n. -ecOfiDRAMfflx 
~?I/0(D1-DQO-D1-DQ15) iM LTDRAM^A*l£fl& . 
[ 0 1 0 3 3 CHIP3 (DRAM) ^om^teLD-VCC. LD-VSS 
^£>&&£*U $*JP[HlK(CrL^LOGIC)^iiLTDl-VCC,Dl 
-VSS^l-VCCQ.Dl-VSSQM^^n. FLASH^OBilWi . L 
F-VCC. LF-VSS£> $W®K(CTLJI)GIC)£ii 
LTF-VCC, F-VSS^mWtZtlh . DRAMfc £l/FLASH^com 

[0104] DRAMOmSBBBrWHCti. *flflf®S& (CTL.LO 
GIC) (iDRAM^feFLASH^S^ML^^^X-^^S- 
SUlWWMtRU r-*^»§RLMrTLT*>feDR 

[0105] W LfcDRAMCO«jRSrllSA*r&«^fc:« 
DRAM<7)#J$Ht:£fT 3 £S#<% & • DRAfttJ .tlXFLASHCOW 

JJOGlOaftSfr 3 . 

[0106]iJt, DRAMcoy 7 U-yi^£^ 3 ^fcte 

©j wej» (ctl_log i o tpmmttz' N'^r;f^37 

^HSrSALTSdClt^ffi*^. — SKDRATCoy 7 V 

v is^imimi&mzmitt&tf. mop ihjk ( ctl_log i 

<08tAKIIHS: »W> IxlttcioT DRAM£ ± 0 /£ v *fi 

[0107] BUiraLfcWIWfc Jfttf . SRAM y ? 
-7x^f X#3«* SSI L*** ^M&^ffiSDRAMi: FLASH 

Srfflv^c^a^or^-fexjSs^RAMtPi^^^y 



[0108] ^H^i&^^y^xA-^rii. flas 

«£DRAMrt£W«'U »fe^t^FLASH*>feDRAM^«r- 
?£StS&LT;fc<«rkT\ SRAMfc |f^$:S8KmASHO 

Jg&L V ^ o *:/C*r- * £ DRAMAS £ 'J&R^JKtT 
FLASHY £M^£#T*£&£*>. x-?Og#j£A 

[0109] *SSSDRAM£Jfl^&d £ T\ SDRAMCTLAS 
[0 110] FALSH^fecoK^ffiL^tts X^-^SJi: 

[0111] *S*SDRAMSrfflV%&fcy> v SDRAMfcFLASH 

[0 112] ^^jL-^rtST^fifSft&U^Uy^jL 
OfgRiSrSJgk: J: & «T fc (^i^T DRAMcoflSffliS 

[0113] *9HI^8loaM27-^fiM9VS^I^ 

[0114] s&^-^«mKK(Hwrr&fe«>icu 

DRAM^6tJ&-r^m»S:«J8ffL, SRAMfclEttSftfcT-* 

[0 115] 022^CHIP2(SRAM+CTL_LOGIC)Sr^L7tt 
COT* & . CHIP2 (SRAM+CTL_LOGI C) (iSRAMk (CT 
LJjOGIC)^fe»*SilTt5 0. mS^tl^SRAMfitefeJ; 
OHRWfc:ttfflSii-C^&#|aMBSRAM-c*&. MM9H 

(CTL_L0G1 C)liCHIP20SRAMj^hO«»T\ 018Ti4KS 
(CH*<Xfc««fcU-C*S<lT*5 0. AS. MMU V ATD. DT 
D N R/W BUFFER, CPB. A^CONT. REG. INT TMP. RC N P 
M v CLK.GEN. CQMJZmz£-oXmjRZtl&. HT"C*H 

[0116] ^MWb©KlNT(4. ««fttmtWr(C^ : E: 
>j7^-y7 > >y hMMU^CO^y ho- yHx>?X 

^O^Wbi:DRAMcO^R8'fbS:fi : 3 . 

[0 117] ^^'j7^y7yha- 7 MMJttAX 
tl»3^hn-;H/yX? izl&fe 2 tltzmizft ~> X9h« 
XVXDZtltzTVUAZimL. REGlSTER««rt03 
7> K l^S/X^REG^DRAMp^COV — ?tS$L DRAMrt^FLA 
SHr-^nf-®^ FLASH««ta#IL. r^-fex$r 
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J?S<lfe«^Wir^-feXX>f -y^(AS) £J;oTSRAM>\ 

[01 18] 7K^h7>'yy3yf^f^^[5lS(A 
TD) teT F U^m^rt a^y KflWaXfltttttfj LT ^° 

[0 1 19] -r-^SSSr KUXW10»CPB« S DRAM 

[0 120] nvyFi^X^REGteti. o-Ff?HS\ 
m^Br^^rfco^n-F^ d-K»7K 

[0121] v**— R/WBUFFER(iDRAMC7)M^yB 

[0 122] 37yh'y x ^l/-^ COM_GEN(iDR AM^O 
O- 5 A.CONTteCH I P 2 *>±fc*J» t DRAMA.T 9 -fe X £ 
[0123)777 *iW«l«^«Ill»FGEN*4FLASH 
[0124] x^— fTiElll»ECCttaASH**feBi»ai Lfc 
atUjriJjEtfrd. f»WliaBREPtt. FLASH/\<0g£ 

[0125] ssitaj^^jL^KTMPjiiajK&as^ 

U ffl^L7t^^JCtfcfi-^SrRCtA_C0NTtcaj^-t 
&. RCIit»7Uy DRAMOU 71/7 S'jl 

[0126] ^^V— ^:>?jL-;KPM>«CHIP2<?5»J»igB 
(CrL_L0GIC)£ DRAM^comiSffi*&&tXmaScOMffllSrtT 
9 • ? n v 9 S^'x (CLK_GEN)(i^o »y 9 Z±J& 

U DRAMfc«|fflr|lIB(CTL„LOGIC)'\«f&-f-i. av>-F 
$/x * ^ (COM.GEN) teDRAM^OT ? -fe X tCitf^S: 17 
^VF££j£-*-&. r^-t:X3VFn-^(A_0DNT)(iCH 
IP2 (SRAM+aL_LOGIC)^«cltf^$lJffllfc N DRAM'KT?* 



[0127]77 *y ^^fflfflKi^^IUBFGENiiFLASH 

[0128] X^-fTIElHlBECC(iFLASH^/i>^ai Ltz 
?-9l,ZJi7~J)<h&frb'5fr$:^x. v9L. x^— 
&*lfcrf]jE£fT3. tt«KUIigBREPtt. FLASH^<0«£ 
a^jEL<fi : t)<i^Sr^xy^L. jEL<fr*rfvS: 

[0129] -)v<?mft*wm? 

[0 130] CHIP2(SRAM+aL_L0GIC)^^^r^-bX 
jCT'^>-^-7x>fxi-^> 0 

[0131] TF^Xft^(A0-A24)S)SV^avyF 
fl^S-ZlB, S-/UB, S-/WE, S-/CE1.S-CE2, S-/0E)#^ 
^&£ATD^ft£^BLT. 3 W FUxX^REG. 
SRAM , DRAM$> & V ^FLASH^COT 9 -fe X #ffi«f £ ft & . 

[0132] JMJtt»fcAAS#Ufc7 Fl^Xfi^-(A0— A2 

4) comn ^f^^^v yhJL^vh mmz x o 

#3V>- FlxS^X^REG^SRAM^DRAM. &&U{3FLASH£r 

[0 133] 7 Kl/XC«iA7 ij 7^-y7 
>^7 FMMUftgff^y ho-;Hx^^<^ffi^j: 

[0 134] 3V^Fl^^^REG3WHS?Sftn- Ftft 
^3-F*«n^yFU^^REG(Z*Sain&fc. FLA 
SH*>4>DRAM^T-^KSi*BIBfrr*. fitot^ 777y 
A3^hO-7F0)NrtgRO7 7-/^A*J»li-^teigB 
FGENIiFLASHfcit LT^iti UttteSrtr 3 . FLASH^fe« 

-^'7 7rR/W BUFFERICIBSU K 9 X 
7-ITiEigBECCTtTjEL. f-^< 7 7rR/W BUFFER 
lC<KIM-&. lofted. rJV>F^H]BCOM,GEN^^ 
54 h^tT9^Xa>hv—7!KSmfrhTY\/X 
ft^-. f-^ 7 7rR/W BUFFERJ: 0 FLASHY ^SJ^ffl 
Ltz^r-9tfWmzn ITA^^, DRAMcOFLASH-r- 

[0135] -r— ^JB»r^iEIBCPWi, DRAMcoFLASHx 

F^xcojSf8$r«^^ # 

[0136] r?^y F U^X^REG^S!R$ftX F 
^n^^FW^X^tcS^^il^^. DRAMC0FLASH 
T- 9 3 1° -S«F*3 T - ^ 3&* ^> FLASHY -f- ^fe^^f^ 

[0137] ffiDlZ^ 37> F^[UBCOM_GEN^^) »J 
-hW7;-fe^ny Fo~^A_C0NT^^>r YUXm 

^zwmzm*)T-9$:m&ft~t. mtm*t>mx>&zti 

tz'r—9\Z : r—9rtv 7rR/W BUFFER £ii-?T 7 7 v 
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m Lf^mm. flashy* t>fr ttbmmztix v^ft# 

mZfr-otzm*. ^RTFUXt. ^TKUXM^L 

T-fw.m'gmmmcm^z. mw?-?^ 

[0 138] DRAMc7)y-^®^J;WLASHx-^r7tf 
-fRWSIiRSft. y~Fift^Oi§l=S\ nv>-h'3%£[n] 
j&COM.GEN^ y - Ktfr^fl-^- £ T ? -feX n >- h ^ A 

[0 139] DRAMCOV-^^^^t/FLASHx-^ntT 

BC0M_GEN*>4>7>f h^m^tTYUX^mmjm 
IfrtzTVUxm^r. f-M7 7rR/W BUFFERS £>ir 

[0140] a~?>vuisx?RE£tfmtRzti. mm& 

«f^H»8CPB**«» L T V r K I^XteWJBt" &DRAM 
a^r- 9 ^FLASH^^f 6 o 3?yF^0 

KCOM.GEN^ »J — Ktfp^ h^^^nyhD-^ A_C0N 

ifr^T\t\sxm^*mmzm^?-?*mfr\frr. dra 

£>Ifr^ £15 $ tlfZT— 9 tt^r— Mv7r R/W BUFFER 
5'I'?T777ya3>' bO-^FC0N(C^^fL. 7^ 
*y >-jL*MI«i^4EIBFGEN(C «t ^>TFLASHT«*&£ 

[0141] T-^M»r^IllBCPBtt««f LTV^&DRA 
MOT Kl/XtSfg^F^FLASH^c^S^^^T L^TK 

tzr-^tn^X FLASHES;* i: * KKV 

[0142] yts/A-^taa-cteflBi"**^ 

jLS:tfitf«t^. £ "T^M ^ y ^ a -;UT'iiiSSH" 

EHcte D R A Mco y 7 U >y ^ jlSPSS:^ < $8£ttllXT 
^ff'ffl : tv : j2--;U(TMP)#SJg$ra!l^tT y 7l/vy 
^!i7I/7y^^y^Jilj7l/7yaHI!iJS< 



[0144] &hffi%.%i>cote^y-*i;*-;i< 

Vyio*yisx.£W±2-£2>i>COX't>&. ZtliZX^X. 

mmzim ztifz?-? \mm 2ti&&. yyisvis* 

[0145] zb^mttimmL&yztetzitx* 
y * is^-)Vfomz& v dramnr»w h wMivm* 
h» z.^m^zw^y-^^jvf)m^^^h^ 

7^ h'ft^-PS^ L^*^TDRAM^tt*&^tl^Dl-VCC^CO 

[0146] ClcoJb. -fSltSll^^ffl^L^V^ 
(i^ n° v 37yH fi-^pstr L fc *« o T cm P 

2(SRAM+QL_L0GI C) O 3 -feDRAM^cO^ y T 9 -b X tcg^ 
ii^J^.^CHIP2 (SRAM+CTL_LOGI C)03 *>SRAMOfH2tmMMU 

xfc'Jt * nffr & - h k -r - 1 *nrigTi> h . 

[0 147] ^ ^:37> KPSHJ; oTSRAMOx-^« 

$rff ^ iwms k-t&zti* -*imxh h . 

^tC«4SRAM^ff ftS *i & «jB (S-VCC , S-VSS) fiW SrflJBj 

[0 148] -fiDRAM^comSttJSSr^ihLTiM^ 

^S^offli. DRAW0*«IMtttTd5e«*«*&. *WHfci5r 
j£(i-SW^r t <?)t:ifi*x * y * 
;Ha»(INT)3&q»»Ht^jiiS:r ^ nybn-7(A. 
CONT ) fciJB^ L T ««IHbW6tf 3 ft & . 

[0 14 9] DRAMOy^U-x^aSffitL/i*^ 

(cl, drams- H ixiw Zit&titb iz \mm<n®niktf>2m 

$-rm3yhn-7 (A.CONT) (cjg^ LT ^^'H 

[0 150] 023, 24, 25,26^ ^yv^-^VhJL 
~>y hMMU(Cj:oT^§ft&^^yv-yrC0— CTS:^ 

FLASHC0|Sfg^fi^256+8Mb. -r-^CSSFSr^S 
SRAM#2Mb. DRAM#256Hb ■Cfe&^tlitya-WW 
lwft«W3:-X t'j77 y SrR^H-r & . 
[0151] B23T«irK^Xfi^AO-A24S:5itTA 

MMU^nwHW^X^REG (16kbit) , SmMzXhf— 
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?ffi$ffi& (2Mbit). DRAMfiWorkHi^ (128Mbit) . DRAM 
rtFLASH37 tr—fUJiS (128Mbit) , FLASH (256+8 Mbit)^ 

[0152] tt(cMIBI^V^^% »J V >y:7V>T K l/X 
£fS<?)TS&7^ aWFU^X^RECSRAM. DRAM. FL 
ASH#-7 y f >7$tlX V , 

[0 153] avy Kl^X^-REGte^gffJ: 0. o— 
K*M*. Xh76^ MMUI/5/X^^|!^^^c7)^ 

[0154] DRAMfcL Worm® (128Mbit) „ FLASH 3 b* 
(128Mbit) iZftfrtlX^h. Work^tern^ 

7j±m'+f#f<?)v-7*^vt Lxmmzti. flashy? t* 

[0155] SRAMtCj;^>2Mbit(7)f r -^«^^<i. T 
DRAM^cOT^Xtefrbfl^. SRAM^D^T?-b.X 

[oi56i^t v*is*-)\s<7>mu£mmLxsiipMco 

[0157] T9 -feX £fl3:^DRAM<0^ (SHADOW) (iDR 

m^^v^ir^m^^mzim^hm^ib^. * 

S^V^iSjL-Mzimi&miz 'J71/7 ^ 

m&(,Zl±7- 9$kftfimm%:X ^ 0 ±>V (Fai 1 bit) t * 
th. ZZX\ £OSHAroWh&£DRAM£fi6fflLTFailbi 
tCDimZ'+toZbtfXZh. B23Ttt, DRAM^Fail bi 
t A, Fail bit B^'tO, Ztlt>CDT Fl/Xim&^X 
m%ZtlX&*). T?-b-X>Waii b\UZ'fffril&m^Z 
* 2 <e<7)ftb *)(<Z% ^1-encOSHADOW^ft t> 0 IZ T 9 -b X $ 
fl&o SHADOWS J: £ft#C- J: oTFai 1 b\W$mZtli& 

[0158] FLASH^^T-'-^O-gp^FLASHrJ tT-» 

^nb'-f^^^t:, ^^e'Jv^yhi-y hMM 
mft®ui;x9<,zi&feztitzm<,z£r>x. flash^*^ 

CO. t'<7)TFUX<r>7— ^#FLASHnb~^$f*]C7). fc* 
OTFl-X^KLTV^^Sr^-l). 023TU;. FLAS 
HfgHEl%OAlfB$ (64Mbit) tcmm (64Mbit) 
9\$, ^il^^I)RAMC0FLASHnb'-^rtC0Al^ (64M 
bit) tiffin (64Mbit) lza¥-X'ZZ>TVUXltfmx* 
foh im*^LXhh. ^t'J^y7yha- 7 hMM 
U<0f*iSffr? >- h >-'x?c7)ffi£^g-t & £ £ J: 

oT. FLASH^^Bl^iS (64Mbit) £Dl®t£ (56Mbi 
t)c07-9£, -en>fW)RAM<^FLASHr7 b-^iS^nb 
-T'# l>7K l/XttJ&^5rf& £ b i> TS & ♦ 
[0159] FLASH(256M+8Mbit)ii N tftClEg^te L5r^ 



;*-f yr-^^MD-Area (Al. A2,B1,B2, CI. C2. 
Dl f D2 : 255.75Mbit) £ ft#^$Rep-Area <EK E2 : 8. 

25Mbit) kcmtv^. ^>fyf-^S«lt 2£> 

fcf-^** (A1.B1.C1.D1) (A2, B2, C 

2, D2) IC#jMVCV**. 7-9mm$7v77J±*?T 

tzthernxmyr-j : T-9%£*Wfat&. flashcox- 

^IB«rt<0T-^^RAMC0FLASH3 b'-^*£MEi*$ 
ft. &£V^2. DRAMc7)FLASHnb-^c7)x-^^FLASH 

m-tZbtzX^x. fiJUbWKTL. 

tz7-9*K m&&Lmzim%hT-9t%'>rz*). 
w$mtmz7-9fimz&£nzcfr^tzv^&zbtf 

«»W«i^Jtd(cTOi:*ofc«W (Fa 
il Area C N Fail Area D) cOx— SfifcS^BWNI 

ttfcR£L&V^ FLASH#fiaE^6«Jfitt*«i|«T& 

[0160] FLASHY ^DRAM^CO-r— ^(E2*K^ 
FALSH^Al^JtS^X-^^DRAMWLASHae-^lSAl 

FALSH»«rtAl««C0K2IWJ&r H l^XSADi: »T7 
H^EAD*»»atf. Zo~f&b. fflWmfo ( CTL_L0G 
I C ) JiFLASH<OAl««|*Ioei3iBBJ6r K UXFSADi: 
feTTFUAFEmzX^X^ZtitzTVUX&MWr'— 
9*m&&L. ^t'J7^-^y^ 7 hMMU^J: 
o T^JE^tt ^fl^cDRAMOFLASH n b'-^j^Al®^^(7) 
T K VXDSAD ^ DEADC0T H U X&MliZlg&£i' h <> FLASH 

frt>7-9zm&tb*tm. 7-9co f gm&iiL (zzxu 

8kbit) TFLASHO-r - 9 m®M lzfo&7-9b K&ffi 
mP2lZh&ECU**JT-4 7-9Zmfrti$L. Ji^-fTiE 

fcx-^fc'^SDRAM^KiS^^ . 
[0161] DRAM^^FLASH^o-r-^KiSS-KH^ 

FALSHcOAl^JS^Dfl^FLASHnb-^AlOx— 9 
£&m*?&tztb. a^y\^u^X9l f zxbT^bF^LS 
HC0Al»«(O^BBttTKUXSADt(6ai»TrK^XEA 
DS-S#2,Oo ^^-tl)^:. »J#1UK (CTL.LOGIC) ii. 
^ 'J V*-^ hMMU^J: ->T«JC5^ft 4> 

tl^DRAMc7)FLASHa e-»«Al««rttf)T Kl/XDSADi:D 
EADOT KUX^H^x-^^^aiL. FLASHCOAI^ 
rt^RSIBBJfir Hlx^FSADtRiS»Tr HUXFEADOT 
FlxXffifflx-^^S^^O. FLASH^sx-^^®^^ 

trig. x^-fTiEin]KEcai7 r ^^o^#fi[(^ ( rT(i 

8kbi t) T'ECO ^Jf^f^^ . 7 5 v is a $»J 
WEIHFGENtCioT. DRAM J: 9»WB9*lfc'r-^ttFL 
ASHC0x~^^Al/\. ^ $ tlttCCJ VJ7-4 7-9 ii 

tummzfeT-tz. »*a»*<*ttLfc»(c«. flas 
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[0162] »:CCDRAMC0FLASHnb B --^l|gAlc7)x-^O 
m&&LlZ^Tm*Ji't&. ttfflJ:D. FLASHC0A1«« 
f*ir F PXFADOk »J - fc > MMUiiT F 

1^^FAD0(C»^L^DRAMC7)FLASH3 b°-^*gAl COT F U 
XDAD0fcTFUXS3fW-&. ClfUCj^T. DRAMjWBIR 
£ ftDRAMtC n b'— $ ft/cFLASH^x- * tBf £ t 
FLASH^x-^fcDRAMfcRt&KT* 

[0163] ^DRAM^^-^fa^x-^^^ffi L 

DOfcLf — F^SrA2rt"&fc. MMUtiT FUXWADOSrT 
FUX56*0»A.a)UNT^a5^&. :^:J:ot, DRA 

Mc7)y — ? ««i*ir f v xwado^dx- * Kt: £ 

[0164] <^tCDRAMc/)FLASHn b-^AFVCDx-^ 
<7)«SC1^(C-9V^TSI^&. FLASH 69 AItS 

«rtTFU-XFADOt^>f Flfirfr. «*^^t-^S:A* 
. MMUliT F UXFADOfc:** IE L^DRAMWLASHZJ b° 
-««rtOrFl^XDAD0(3T Fl^XSOfrf*. CliltCct 
o T . DRAM^jMiR $ ilFLASH a b-^Al'K-r- ^ 
& 3i 31 £ • FLASHCOx - * tB^AI £*«5 L DRAM<75FLA 
SHrJb 0 —^Al<7)S#C:^C:hT\ FLASH<7)t— ?£SRA 

[0165] mzVRm<D7-7Wt&C0T-?C0Mt?*ttiL 

iz^znmth. wax*), y-*««rtrKuxwA 

DOky-Ft&^rA^&k. MMUtiT FPXWADOSrT 

Ts DRAMCOV-^^rtr Fl^XWADO^T-?£g?^tfJ 

[0166] ^^DRAMcOV-^^COx-^COS^a^ 
M^iBHfl,, JMBJ:0. V-^JSrtTFPXWA 
D0k^Ff£H*\ A^x-^^A^-r^h. TFlx>C% 
*0KA^a)UNT(iTFl/XWADO^DRAM^ai^-r^> c <Ift 
tC«k-?T. DRAMOV-7^rtTFUXWAD0<7)-r--^$: 

[0167] mz^z^Ltz^ t'j7>y r<^«T'«aaco 

TFUXSf3^fiLTSRAMffi^<ig^?tLTV^. ^> 
a 0 SRAMCOT F V- XffiHttDRAMcOT F 1/ X^O^S^r o 
m^->tzT FUX£|^OT?*X(iSRAMtC;** 
LTfrirflS. «»<OSHAD0W#^Wai! bitcO*fe^(C 
ttffl3*TO*£. ^C0M"C<iSRAKa«*«a<byte*ffi-CR 

&fritx&*). r Fi^xSHco^a^fiiLSraASH^^y 

t*6iT*5<Cii:(wJ:oT0S J ?>rn^ r 7^J:^>q& 
[0168] &fz. **V*iSx.--/U<onmt:fflWLX 



[0169] 025^ Ifz* ^ U V >y r^JT'fiSRAMh 
DRAM«J3'J^0r F U-XSBfcV >y V>?ZtlX& 0 . fi« 
(Ci oT^t&SHAIMWJi&V^ L^T, 7K1/^ 
^iDRAM^256MbhSRAM602Mb^Jg.L*^^258MbtC^: 

j:0ffiv^rFux33a*»-&^aj*&. 

[0170] 026£^L£^ U V>yrTi£022<OSRAM 

tz. 022lc^ Lfcffl t mmzx * WB £ 
fflWLXSRM&T-ftzllZffiZLxmm'tZ J: 

[0171] o £MMWiJg5£Lfc7 Kl^XffiBlfciS 
RAM^«^DRAMS«Sr*>»3*TSC:t^ffi^o **>8»J 

[0172] Wter-^«»«8t*^< LfcV* 

[o i 73] 027 (a) j^ar^-fexky^^-y^A 

7^"tXh D — Ffft^X FT^^CODRAM^cOT^-fe 
X0®5Hi<aSr^LTV%-|> 0 >J7l/7ya7m^ 
l«5fc. J*ST?-fcX#IS2«fc. o-F*4v%«XF 
T«^(c*j»tSr^-bX3&<JB3ftjfei:35r&. 
[0174] 027 ( B ) tt*M»*»feK^aSLr^-feX(RE 
AD)k U ^i^yi^T^-bX (REF) ^DRAM^^C^O 

[ 0 1 7 5 ] 027 (C) tefc J:lX#^a^T^-bX (WRI 
TEk U^l/ y^^-T^-bX (REF) lOTKAM^tfclKcO 

[0 176] y^l^^XiT^-bX (REF) ^4tT*5 
^SPr^-feX (READ. WRITE) #*£t£*ft&tt* 
^SBT^-feXtt. ^CO^^DRAMAstr^il. 

[0 177] U7l/7yaT^-feX (REF) bZY&T9 

WAIT(i-^(iHigh(C^O. DRAM^C0»^-tT*(C 
[0 178] 028 (A) li37yKl/yX^ o-F 

^j^sasnfciR^. flash^^dram^x-^^Ie 

iM^tl^^O. DRAM^COIM^S:*^. FLASH^^x-^ 
$:i^aiL, V^o^^. f-^ 7 7rR/W BUFFER (3 
«»LT*K. ^cof^. DRAM^T^-fexLr-^SrSS 
C:Oo DRAM^>»*a^r^-feX*«BBttS*l. 
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T ? -fe xtf~tX'lzfrfrftX i^&ZtZvk't. 
[0 1 7 93 H28 (B) lta*?y\*VsSxf*> % XhT 

*<0f£. FLASH^T^Xtx-^S^tfo DRAM^ 
T*<50H«. WAITff-^HighClU DRAM^OT?-fcX#^ 
[0180] H29 (A) ten- Ktfr^<7)DRAM^#£j£ 

fc. 5*»r^-tX*«*tfcd»^tt. U- Ffft^B$CODRAM 
OS&a^r^-fe^SrV^o^ffjhL. *hgflT?-bx£ 

[0181] I229<2 (B) teAhT^mcOdRMKCDm 
X^±t/c^c0DRAM^iMfS-^ o ^T^-fe-XCDS 

^^DRAMcoH^ffiLT^-tx^^o^^ihL. 

TftxtrmtLxmrn-tz. *v»T9*zx<wmim 
[0182] H30(i*^T'*>^-X^ y ^^^-;K7)iS 

tf^^OH£J£^L£k?)T'&& c AO—A20, S-/CE1, S 
-CE2, S-/LB, S-/UB, S-/0E, SVWEfi:* ^ D 
^A^Sfl&fl^T. V^^^^^SRAMO^y^-^ 
x-fXfI^-T'J)^ 0 a^fl-^I /00—I /015(ix 

-*<OA:»fcffi;»£#«-T**DlN. DOUThLT^L 
fc 9 MMU, ATD, aDii^/?MMU®S8. ATD[hIS& x CTD0S&CO 
a5^1i#S:*LTV^. Dl-CLK(iDRAM^flt^^n-l> 

Dl-AO—Dl-AlSteDRAMOT K U-X|£ x D1-DQ0— D1-DQ15 
teDRAM<^I/0!8T*&. 

[0 183] . gmiZfthtlX^h If-FT^-trX 
CO^T^t^ 9 THUXA0--A24^A^§iX^fcMMU 
EJKKi^tftLfcT h'W^ffiWI), ATD@»«rK^ 
XAO— A24£nv>'h'®(S-/CEl, S-CE2, S-/LB, S-/UB, 

S-/0E. WWE)O^ft£#tf0U TH1/Xt37yh>' 

DRAMl'^y\*y?r?7M /3WKAi:n^T Ki^XRa. 

DRAM1 *^R^aiS<lfcT r -^«l>-DQO--D-DQl 
5tcaj^3<l, — SR/W BUFFERS LT^J/00—I/015 



4 ya^y FA£u^TKUXRa#?£fl£fl|>< > 
flL CTD@SS^rJWKS(SVCEl, S-CE2. S-/LB. S-/U 
B, S-/0E, WWE)^{fc£&*0LT. HWFC*& 

[0 184] ^«±*«BJT**S^* , J^> ? A--/POlft 

fti&mco-mx\ isx.mfcft'*i*>tix^h$i 

[0 185] y^WSoLfcfrdfcafr* DRAMWn'V^ 

y-FT^-trX^OV^TittBfl'f^o TKU-XAO— A24# 
A* £ *l6 fc MMUEKteSSft L/c T K U X Sr ffi^ . 
ATDtH]ffiiiTKl/XA0—A24i:3V>'K^(S-/CEl, S-CE 
2, 5-/LB, S-/UB, S-/0E, S-/WE) ^)SWk*IWaiU . TK 

'J~K37yh'R^7A7 Kl/XCo^ff$n^, DRA 
M 1 feSE^tb S ilfc^f- ^ iiD-DQO— D-DQ15(^ai^ ^ 
<1 . — fiR/WBUFFER *ILt*^l /00- 1 /01 5^ £fc ^1 $ ft 

[0186] mixt^^m^z^hsmmimm^ 

RAM), Yy-hY-GATE, Yf3- ^Y-DEC , A^T-^ 
©JWBKD.aL, ftjePEIlKCONTROL LOGICh#ff-^ISc?)A 

v*i9>&^Bi»isRAMTj>&. zcosnmizx^x^mmm 
[oi87] y±mw Ltzmmmitzxtiii. sram>t 

tytya-^tli, FLASHCO-ffl^x-^. **V^i 
^7 f -^Srne--C&&««SrDRAMrt(c«[«L, S>^>^ 
t^FLASH*^DRAM^x-^$rKaiLT^<C:tT\ SRA 
M^: RmSOjSJKTaASHcOx-^SrlS^ai-rc: 

FLASHY— ^$r«<^ii, V%ofc^-^$:DRAM 

*3^y>. -r-^tOB&ii^iSKtSRAMfc^h^S. FA 
LSH*>fe^R^ajL«f«i. X7-«£lii:fTiESrtTW » 

mmftZfc^zttfX'Zh. 
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Co l 88] ^^yv^-s/^ybJL^^hMMutiio 

TSRAM£±£x--*fiM#fI*£. DRAMOFLASHnt-^ 

[0189] i 6(B«!EI»(CrLJiBl0rttDRA 

HtftifflZtlX U&£*DRAMfc: i £®5: »J 7 U -y ^ *li©J» 
Hlffi ( CTL_L0GI C)(2j:-or||^T$ix^ /vT#>SRAM fc |5MS |C 

jl -^PMcoffl (iDRAMco— . J> 6 v *te;£gfl<o 

i>w± tx x o r- ?$mmn<D&% \ v* * y * 

^^-;^^<0|||6M^L3tt^T'*>&. 1133(A) 
(c«i±ffiH> H33(B)^«Bfffi0S:^L^, 
Vx.-M$i£-}\,f) v FTW (BGA) CioTriC 

y h KPCB) ±CCHSfeW 1 TtfL/^CHI PI (FLAS 

Hh CHIP2(CTL_L0GICk CHlP3<DRAM)#»tt$*Ufc 

0. *>&Mi Slife^I2T^L^CHIPl (FLASH). CH1P2(S 
RAM+CTL_L0GIC) „ M\P3 (DRM) tfmmZ tltz *) ~t & . h 

fcil^fe itX^S^-/ KM** 1 ^JtlM^iUfflDRAMO^r 
f - >y 0 . CHlP3£lii vfo«>4 * >y 

*&iz{m&tfmm>*v Fmwimz&jmmmmco'i 

yy^ v Mi^ytv y?v* ^<PATH2)TSMSix. c 
HiP2fcS»±o*>"r * y h«i^vx -r >^7-f 

^(PATH3)Ttg^^ixTV^ 0 CHIP3£ CHIP2t ^f-( 
V^V-i "^(PATHl)T't3c£l£;ft.&. CHlPl^CHIP2^7t<y 

r-fv^v>r-\*(PATH4)T«3BE$n^, ^vrcoSKS 
ix5tss±ffiafflB§^-;u Yiminhxtt v7t mm 
m%z&mi-&. zt>iz*co±frt>i&m, 
hh\ vmmco/;^- (cover) zmmLxi>& 

w 

[oi9i] ttwi£X6&Mmt^7\)>hm»tf- 
FPttttz^T^vT-zmmmwrt-hM. mmmmco^ 

#f-y rk«BBI<50E»* jKv-r-f yyvj^rJr&xWi 
— Zblz£~? X'J?%\ ^TMWXX * y ^ i/'a-;^ 



V 4 -VTIttSSEirf l>^^:i:^T Wkk*>lfi>T 4 > 
Yn v hmt#>T4 >774^co*$kZWmLX'J?% 

v vrgft-c* * y * ^ A-;i^*»js-r & i ^ **ai*£ . 
xmzmmzti&iKmmm^T^ 77*^^5 

^^y^vA-^fli^-r-sit^ai^Rs. -t^s v 
&j$>is- ;i vmmz&tLtzx* y ^j^-^mm-h 

[0192] H34tt*^(C*3«t*^*y*vjL-;PCO 
H34COS3B0HT*) & . 034 (A) tef£±ffi^34 <B> (CttKffl 
HS^L*:. £0>»CUU CHIP3 (DRAM) , CHIP2(CTL_L 
OGIC fc&V^tf; SRAM+aL_L0GIC)c7)H^^J:l^E|g^^ 
-^»J7H7H ( BGA) #|flV*€>iXTV>&. CHIPlh 

H2) T*ttSftT v ^ & . i comm-nmiz x->xo\\ P2(aL 

.LOGIC ft&V^i SRAM+CTL_L0GIC)hCHIP3 (DRAM) 

t>\ cHiP2(crL_L0Gic)^^^h^4<>'T r ^ yytppg 
t%*)#y74 y^SL^^miWim-hzt^x^h 
tztbm&iLXJL&zwmxz hi., xvmm&vm^* 

[0193] <HSgCT4>035«i*^o^ y is ^ 

-Mz&v&mnmifcmz^. ^ y 

•yrtC-PV^Tltt^&. CHI PI (FLASH) 

tt> ^ y T-* & . ^m?m* * y (c^rom < y - >- y 
-^^ey). EEPROM(a:i/^hy^y>f i/-t7^7yh' 
rn^vr;uR0M). :7^y^jL**y*£ffiv*&£fc 

^a»*. ^t^OTTtt^^yS/jL^^ySrfiPlfclKW- 

CHIP2(SRAM+CTL_L0GIC)(CiiX^T-^f 7^7^^ 
T ^ -fe ^ X ^ y (SRAM) $Jfl|[p]{& (CTL.LOG 1 C) 2 
*TO*5. »JIBIU»iiCHIP2tcmWS/l^SRAMtCHIP3*5 
J:tXCHlP4C0^^tT^ . CH1P3(DRAM1). CHIP4 (DRAM 
2) 7;7>/A7;t^^'J (DRAM)T'J) 

0. SDRAM. Wmm«%?mtffoh. Wt^yV 

MTiiSDRAMSr0!|(CittBB-r-& . 

[0 194] y^es/A— /ufc:»4iMt3&»ferHi^ 

X(A0— A24)h3^>Kfi-^(S-/CEl, S-CE2, S-/0E, S- 
/WE, S-/LB, S-/UB, LS-EN, F-EN)^?>A^ . 
JiS-VCC, S-VSS, F-VCC, F-VSS, L-VCC, L-VSS^fflLT 
m&Zti. x-?OAaj*£<iS-I/0(>— S-I/015^fflV^ 
^>ai>. t^^l>SRAM>f>^-7x— XC^ot, ,T<0 

^ y v * -Mmfct h . 

[0195] CHIP2teCHIPl, CHIP3*3j:lXCHIP4c7)iSf^C3 
^h^r^ft^^^^i). CH^^CHIPHcWLTv-y 
T)V9 (F-SC) . T K UXtJi VFLASHfflx-^ (I 

1/07). 37yF(F-CE, F-/0E, F-/WE, F-/RES, F 
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-CDE, F-RDY/BUSY) „ DRAMfflx-? (D1-DQ0—D1-DQ15, D 
2-DQ0-D2-DQ1 5) £ «|ft-f & . £ M . CHI P2teCHI P3& 
l/CHIP4^LTOv^(Dl-CLK. D2-CLK) „ TFI^X(D1 
-AO— D1-A14. D2-A0— D2-A14) % a ?y F (Dl-CKE, D2-C 
KE, D1-/C5, D2-/CS, D1-/RAS, D2-/RAS, D1-/CAS, D2- 
/CAS, D1-/WE, D2-/WE, Dl-DQMU/DQML, D2-DQMU/DQM 
Lh DRAMffi7 r -^(Dl-DQ0— D1-DQ15, D2-DQ0— D2-DQ1 
5). SilKDl-VCC, D2-VCC, Dl-VSS, D2-VSS, Dl-VCCQ. D 
2-VCCQ, Dl-VSSQ, D2-VSSQ) 0 
[0 196} ii-C#nvyHS#ccov^(B#fc:»W 

CHIP2^A^$il^S-/CEl,S-CE2(i^ y^-f 

y^m^. s-/0E«r^hr-y M*-y/WM\ s-/ 

[0197] CHIPltCA^£*l£FVCEte^y 7M ^-^ 

;Hi^, F-zmzrvhTv h-t *-77Wt^, f-/we« 
^-f h -f F-sai^uryu^o^^fi^-, 

FVRESti H«yh ff-v , F-CDEti 37yKf-^^- 
TVL-fl^, F-RDY/BUSYttl^x-f/b'^-rS-^. I/00-I/0 
7lix- * A ttiiHWC 7 5 y x * ^ y OMfllfcrffl v ^ 

[0 198] CHIP2c7)©JfflI0K (CTL_LOGIC) fcL 
W^^teT Ki^yUOiifcl.fcoT. CHIP2?)$iJ#PIh1B 

(CTL_L0G1C) Ci(t^37yh'l/y^^K CHIP2 
f*|gtf?)SRAM;!>\ CHIP3*dJ:Z/CHIP4c7)DRAM^\ CHIPIWLA 

[0199] »J»EB(CTL_L0GIC)(C»it^n3t3 V h 

?*Xt>l%;b»9>&SRAM>f ^^x^XM^otff 

[0200] SRAMfflJS'vr? SRAM^ 

1 0 £ A^-f & CHI P2rt^SRAM^^OT ? -fe X £ fir 9 . 
»J - K T 7 HrX^^fcliSRAM^x-- ? Srl^^m L . 

^ y ^ -;pc7)x- ^ a * ^jtt ( s- 1 /oa-s- 1 /oi 5) 

^^y^^A-;POT-^Aa5*»(S-l/DO^S-I/015) 
rt^A^fU SRAM^S^-*ti^ 0 
[020 1 ] W«EB(CTLL0GlC)rt<5O3vy KUv'X 

tM T\ FLASH^COx- * ^DRAMrtOFLASHx- * 3 
<u-F) DRAMflOFLASHx 

[0202] T FUXfl^<A0— A24)£^r7V>-Fl^ 

(S-/CE1,S-CE2,S-/0E, S-/WE,S-LB,S-/UB) frhH V 
tSKK Aaj^x-^fl^d/OO-I/OlS)^^, a- Fife 



o-F^TTFPX#A^£*ll>*:. 
F P i^'x 9 l<zl±n— F F t d— FHPl#fT Kl/X 

ASH»«rt<oo- FBBttT F l/Xj&^n- MTT F U 
^corao-r-^^KAfflSn. DRAM1& J; l^DRAM2^)FLAS 

ht- ? a t'-mm^m zti& 0 ztit,z±->x. flash 

[02 0 3] nvyFl^^X^tCXhr^n-HhFL 

AMI* V ^iDRAI^OFLASHx - ^ ^ t°— ^CO-r — 

[0204] FLASH^OifOT F X ® H^RAMl & J: 
l>DRAM2cOFLASHx-^ =7 tT-ffl«*D if COT F l^Xffiffl^ 

»JC^& *>tt . ^JfflHUSS (aL.LOGi c) ^>/i7t r? y 

[0205] FLASHY. »*«i^*0ig^k*=J:o 

[0206] FLASH^feT-^SrK^aS-m. CHIP2(CTL 
RAMl^i:t/DRAM2^iKM-r-l>. FLASH^Ox-^OS^^ 

. CHiP2(aL_L0Gi o «iE L < tltzfri + 

[0207] DRAM^^FLASH^- ? 3 b°-^^r ^ -ir 
X-f&m&te. T F UXit 1 ^ (AO— A24) 7^ FLASHY 
CDTVUXt. rJWFft^- (S-/CE1, S-CE2, S-/0E, 
S-/WE, S-/LB, SVUB) S:A^I>o 
-Htft^C0*&. CHIP2c7)$JfflIlHlB(i. DRAM/vr^-bX 
U FLASHlSl^rtOT Fl^X^^JJCSL^rDRAMCOFLASHx^- 
^at-Mrt7 FWX^^DRAMfflx-^I/O (D1-DQ0 
—Dl-DQ15X(iD2-DQ0— D2-DQ15) ^jlLT. x-^^S? 

-;ucox- ^AS^ats-i /00-S-l /01 5)frhXJ]% 
fl. ^f&DRAMfflx- ^ I/0(Dl-DQO"-Dl-DQ15i3 J: I/D2- 
DQ0-D2-DQ15)^3iLTDRAM/\A^J$iX-l) <> ^ix(Cj;o 

FLASHfi«^-^^i8^aiLfej:ix*#i^B*ra 

{iSRAM^^t^^. 

[0208] DRAMcOV-^^JS^r^-fe^-T^*^. 
DRAMrt»7-^®JS^C0r^-bXtwi^^rr KUX«-9* 
37y F«-»8r A*-*"* . »W0B(ctllog]C)«dram 

^sa. y-Kr^-fex<o*&^«DRAM*^^K^aiL 
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7 s — ? fiDRAMffix — * 1 /O (Dl-DQO— D1-DQ15J) & V ^3D2~ 
DQ0-D2-DQ15) £il 9 . x-^ Affi;ftii8(S-I/0<>-S-I/01 

to* ^ y ^ x a-^cox- ? Aft^H (s-i /oo— s~i /oi 

5) 4> AA S *U -f-cOmDRAMffl-r- ? 1 /0<D1-DQ0~D1-D 
D2-DQ0-D2-DQ15 ) Srii LTDRAM^A^ft 

[0209] DRAMl^C0«8i«LD-VCC, Ll>-VSS£>£>flfc& 
#J»lH]&(CTL_LOGIC) 5:ilLTDl-VCC,Dl-VSS r Dl- 
VCCQiJil/Dl-VSSQ^jRStLS. DRAM^1t««|&«i 

C0210] dRAH&nmmmmiziz, #m®R (ctl.lo 

GIC) UDima^^FIASH^S^RLMSC^x— ^^S- 

[0211] ^LfeDRAKcotMSrHaA-rfc^fcrJi 
DRAM^it/FLASHO^i^Sr^f DRAMO*J 
^ft^^^m-^^c^^-f 5^^»JWi»J»IUB(CTL 
JJDGIC)««ff 5, 

[0212] ttz. wtimv7Uvi'jLi?fom&izi± 

v i/ * mmm^mzmAtt h *j»EM&(aLj.oGi 
o\,zi&m\zm^xmmizrt>?T7T<7^>v 

[02 13]££>£. 2o<0DRAM£«k->T7-?««. 

[0214] JUSMLfeXflMfc XtM % SRAM4 
-7 x 4 Xjuft&RHIL&P fe^SriflJBSDRAMfc FLASH 
SrfflV^cASfi^OT^-fe^aljS^SRAMfcH^^^ >J 

tUX'te. FLASHY — gpco-r — ^ v J>£^fi£x-?£3 
h'-T#6^£DRAMrtlC5ISU ft^^tWLASH^ 
4>DRAM^-f^^Sr(£iSLT*J<C:fcT. SRAMfc l^/jriS 

j^tflashcot-? SrSi^tfrf c: £ h 0 flashy 
-*Sr«<Bttt. V^7t^-*£DRAM£S#&^ ^ 
S^tT FLASHY ^M^^h^T'^^^. x-* 
<7« £ 5i*aLK t SRAM (C T S & . 
[0215] A^gSDRAM£JH^£ £ kt, SDRAMCFLAS 

[0216] FALSH^^>COSE^aSLB$(i s X^-tttBfc 



3WK«*C-C#, «J8ttfc«o£l:tf*C*S. ASiSDRA 
M&m^&tltb. SDRAMtCFLASHOx-^^r7t°-T#^> 

[0217] -&%mz x z>*± »j ^i/*-)\sz\H>mw 

;PrtfflT«fif ?tl&3t»SRAMt |5J«HC 'J7l/7y^^# 

<I t fci oTDRAM^ffliaSttH*J!£(f -6 d £ *^T|gfc 
«fflfflSKH^i£^A^a^^ , J ; t^A--^ll 

[0218] ? *>£ s DRAMlC;fc $k¥f<OZMit 

tVyuvi/jLtrfrofj $>?£mm-z>ztiz± 0 

DRAM<7) ^l/'yy^^^t'Jty^ RflBrf 

»j7l/7ya £:* Jf LX?4 5 >^S:HSrt-& 
^te*S V * .KoT tfcfe^RAMfc'tt Sr Jfl V vfc ^ * »J * >-* 

^^^(iDRAM^^f^m^^WWL. SRAM WEItS <X 
?t 9 ti $r %Wt tiii H\ teWt* ^"f-? /iff 
SSRAM^iB«LT, R^^^^V^T-^^ieeS 

ti^^^e u ^vmm*#fct h z t iz* ~>x&m 

[0219] ia36{iCHIP2(SRAM+CTL_LOGIC)£7)0?§yo 
•y L^1>C7)T'S>^> . CHIP2(SRAM+aL.L0GIC) (iS 
I^fc*J»lllB(aL.L0GlC)*^«|«SilT*5 0. 
<l&SRAWifi£3R«J: 0— «W(CflWIS<XTV^^RiaiSRAM 
T * & . #HS0i&(CTL_LOGIC) iiCHI P2c0SRAMl^FOgP^ 

X\ EBB6-Ctt«EtttcH4*ifcfR«t LT*SiiT*50. 
AS. MMU. ATD. CTD S FIFO, R/W BUFFER, CACHE. A_C0N 
T. INT TMP V RC V PM. CLK^GEN. COM.GENtC J: otfflS 

[0220] «T-C#H»yn y ^eOtWSr»^W"«. 
x- v hMMUrtcO r?y h ^'X ^ cOUJ^bk DRAM 

[0 22 1 ] ^t'j7^y^>ba-. y hMMU{irtSE 

REG-^SRAM. DRAM^COV-^^. DRAM[*|<7)FLASHt— ^ 
3tr-HiS. aASHSrStRLT^-feXSr^rd. nvho 
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Fl^X^REGfc, MMUSQEtfe^36«A*Lfc*te3ae5<x 

[0222] SRAM3W»KSfLfc»&k:ttr^-fe^^>f * 
^-(AS) IcJ: -?T SRAM^vr F xfl-^ t n?yK fl-^aWS 

[ 0 2 2 3 ] T F UX h y Wis g Vf 4 f7^M(A 
TD)liT F 1/ xm^t a vy F«^^»HEft«:*ai Ua 4 

[ 0 2 2 4 ] R/W BUFFERliDRAMCO^ft U Sii^O^ 
FT^F^D (FIFO) lijtA^5fea5L^N*v7rHl» 
CACHEti 'J 7 1/ 7 z/jL&ff O DRAM<7>tU 0 H £ ~ 

ttfcfE**-*. Sfefc* CACHED. \J-V^izX6. D 

ram^os^ ^^^-^ fc-iKWfciatr* • 

TTV^FLASHr-^ne-^rt^rHUXT. -r- 

[0 2 26] avyHl/yX^IIEGfcli, o- Ftfr^\ 
xhr^ ^^'Jv^-y^yha- -y hMhflJ^M^ 

UX. XhTBttTFW, XF 

twt TYvxft Kcnr h u a 2 ft. 

[02 27] avV'Kyx*!/- ^COMJENliDRAM^tf) 
o - 9 /LCONTttCHIP 2 <7>:£f*:ftJ« h DRAM^T 7 -feX Srff 

[0228] 77 v i^SWfl^^SKFGENfiFLASH 

[0229] x9-iTiEEIBECaiFLA5H3&»4>Bl^aj Ltz 
fcilfcTfTjEfclTd. ft«Sllil»REPtt. FLASHES* 
. FLASHY *> ttf>JBS $ ftT V \* ftW 

[0230] iSSItaO : t> ? A-;KTMP)(iiaK$:ffl^ 
6. RCfiU 71/ ^.x^^T. DRAMcOt^W Is a. 

ttz. i&mtm*: Vjl-iv (tmp) (Dftjimmz x ~> 



TiBflKCJSE fcfc V7\/ >y ABIPBcOSSgSrfif 0 . 
[0231 ] ^ a V-^^^.-;KPM)(iCHIP2^JfflI[IIK 

(cTLLOGioi: om^comm&i&Rx/mmnfflfflZ'+T 

0. ^0>y^xx^P-^(aK_GEN)<i^Q y^Sr^« 
U DRAM^$]fflIl£]S8(CTL_L0GIC)^«*&t--l» <> 3VV F 
S/x * I/— * (C0M_GEN) teDR AM'VCDT 7 
W H • 7;tX3>hn-7 (A.CONT) (iCH 

IP2 (SRAM+CTL^LOGIC)^:#:i6f^c7)$iJffl!t . DRAM^T?* 
X^9^07KI/X^t^, 
[0232] afc*^t»Jts; A -/KOiftS:iRBt 

[0233] CHIP2(SRAMKTL_L0GIC)^^ V T7*:X 

zftoui. j: 0 hrkhswh £ ftT V ^& ^RfflSRAM 

Mt^f-7x^n > 

[0 2 34] TFl^m^(A0— A24)&&^ter7^>'F 
^I^(S-/LB, S-/UB, S-/WE, S-/CE1,S-CE2, S-/0E)#S! 
^StATD*«^ft.S:«i»lLT3V>Hlx^^REG. SR 
AM. DRA^cOT^-feX^ift^fL^. 

[0235] «***6AA;SilfcT KUXft-¥(A0-A2 

«*> ^ ttf>MIWrtS<*>U x X ^ (3 Lfc*fc «t o T 

av^KU i^X ^REG^SRAM^DRAM^^£"f £ • 
[0236] SRM^T7*XtfftfriX&m&lZimWte 
^L^rKUXSrSRAM^Hi&tlsi^c:. r^-fe-XX^ 

(AS) ^SRAM/VIkjM L . SRAM^^OT 9 -fe 
[0 2 3 7] DRAM^y-KT^-feXSrfi^^iCii. » 

^> fL^c r h u x h a v y k ^ 4> r ? x *^dr mz*t L x 

mftZtl&mZVmL. COM.GEN^DRAM^COnwK^ 
1/ X £ D RAM CO o +7 T Y V X t i] 7 A T F 1/ X (C SON t 
A M fc&tth . COM^GENiiaK^GEN^fiS; L^P7^ 

o^DRAmiT-^Srffi^L. ffi^Sn^-r-^JiR/W BU 
FFER^^LTI/OO^l/Ol^^jMSilTU-KT^-feX 

frt>\-ft% fOm IZX-yX&mZtltzTVUAb ATDT^ 

^^XCONTtCiM^il^ . A_CONTiijM^ii/ c r FU-^fc 3 
7> F**fer ^-feX^DRAMA,Htr$fl^^S"WBfL. CO 

H^EmzDKm^coa^yYWfr^i^r^^. ttz. a_con 

OCODRAMc7)9*>r^-bX$:ffl^tT^|)DRAM/\ai^ 
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-f h . a)M_GEMiCLILGEN**£j£ Lfz 9 u >y ? fclsJSj LT 

*SilR/W BUFFERS— fi*»3*l*:flL T?HrX£S^ 
LTV^DRAMtCiSfe<lT»a^ft*><l&. 4fc. 

t> 9— *<ODRAM(C h*J7Uv is jl)W»7 L 4 

itf i y * S/A-^TttiBflBHB*^ 

ai^E^A^KTMPJ^iBJKSra^LT !i7l/7 Sol** 
[02 3 8] ^t!Jtyji-;W?a?ftfc||»li||ff 

mm. 

tfa-?> Kfi^PSlcffc o-c»j7l/7ya^^y^ a*ft d 
DRAMtCffittSfi/i7 ? -^««[«&*t&*^ 1)71/7 S/^l 
[0240] S^WHWtft^HWSLfcv^Wi-X* 

•j * *j * -tuftmz v dram^«^*t h mm z «jbw 
&. £ o^toi; *v - * $/* * ^anastftiS*'*- 6 n 

V J/ K«#P5lC L tlifi^X DRAMM&& $ tl h Dl-VCC p D2 
-VCCA,com^«*&SrffjJb-r^. «S<^l«i2ffltf>DRAM 
fcSLTfifoTfc&^U )t;fr<0DRAM^m«£«»r^& 

[02413 zco±. -&tmmmjit:ftmLtz^m& 

2 (SRAM+CTL_LOGI C)0 3 ^DRAM^cT);* ^ >J T ? -fe X tcK 

ttWitf CHIP2(SRAM+CTl_L0GIC)CO 9 %SRAMtf)fl!!lCteMMU 
kAStfWi«a^^LTiW«ffli:L. SRAM^cDT? 

■fexe tt &nft*r s^h'tn^t T^fig-cft & . 

[0 24 2] $4>(cnWFPS^J;oTSRAM^T-^« 
•&(C«SRAM^»a £ (S-VCC, S-VSS) Sr WW 

* y * A WiSRAM(cfE« $ titzf- 9 covm* ft 
3. 



[0243] — MDR AM^fK««*&Srff jtLTlW 
£ ffjk L^atCDRAMSr WrXfflffS ^ S fc#>£ 

y HUB ( I NT) *«»»f bO*« SrT^HrXnyho-^A^ 
CONT)^Jg^LT*?«^^ff$ix^o 
[0244 ] 3r*5. DRAM<7)y 7^^A£f!^±Lfe*§'& 
l;: t DRAM$r SlXiW S # & ^DRAM^MMt^^ 
Xh h tK *?\$ 0 4 -$s*)Vmk (I NT) #*J»Hfc<a#« 

^r;tx3>ho-7 <a_conf) ccfg^ LT*«Mb&*ll 

ft£*U>. 

[0245] H37«MMU(C ioTSffl!SilS^ty77 

v vfft *> MMUflgflo 1/ * £1S5e £ n ffl^ L fc ** o 

FLASHCO|B1§m^256+8Mb. SRAMtC J: h?~?$k 
KffiJS^Mb. DRAMCOiH«a«3& < 256Mb* & ^ * U * a 

mizimm** tn^ r saw & . 

[0246] 03rC«*H»*^A*S/lfeT Fl/XAO— 
A24$:7C^. ^^'JV^-y7yha-7 hMMU^\ 37 
Vh'l/^X^REG. SRAM. DRAMftWork^iiS. DRAMrt FLASH 
FLASHCTH^X^Lfe^^y^ yr^ 

[0247] ©J®0B(CTL_LOGIC)rt^(Z#qrr-i> 37 

yvuiSAf-iimzimux*). d- xhr 

[0248] 3V^Hl/^X^REG(CO-H#^3^ 
jA^n^k. W»IlI»ttFLASH*>feDRAM^x-^ISiS£' 
fcd^Td. 0*DDRAM(3*tLT<4. S#&^£*T9, X 
bT^^S^a^il^k. »J»EI»«DRAM*^FLASH 
^T-^fe^StTd. oiODRAM^WLT^Sl^ffiLS' 

[0249] 2fflc7)DRAM(CHIP3k CHIP4>^fsJ— H W 

-S> 0 -5-<l-r*l<ODRAMttr^-feXSraS^&»ra(W0RK»! 
BDty^U-y^jLSrflBt Lt^firt ^> (REF. ffir5) 

*$iEi,zm*)M^. 5*»frfeo>*yr^-fe^iiwoRWH 

S * COD R AM tC^f L T H ft S #1 ^> . 
[0 250] &fz. Z<7fflX'te2toV>SRmmm*T VV> 

xgffi<?>Tmzm*Lx&mztLX^2>. znmmm 
Mtm&Lx*^ x )^mz^*v\z>y^nx^hir. dr 

AM^\C0T7-feX(iftt)flT. SRAM^CO^T^-feX^ft^ 
[0 25 1 ] y*^A-/^«iHS»J»LTSRAMC0 

[0252] T^-feXS#i=SrV^DRAM<^)««(SHADOW)«DR 
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m&izteT-?&m*mmKc*^ i J ±M¥*i \ bit) t£ 

*<IT\ ^OSHAD0W£3r&DRAM£tefflLTFailbi 
tOf£g£?T 3 i h £ ♦ 037T13WORK$j|g4WDRA 

MtCFail bit A^O. REF.^Fa+^DRAMklFail bit B 

0. T^-feXWail biUcftfctiS^Wi^cOft^O 
lZZn?tlC0S}mMtfitfr Y )lZT7*XZtl&. SHADOW 
fc:J:&ft»fcJ:oTFail bitaB^ft»Sttttil4CCU7U 
>y A mm £i£*iT 6 £ fc fc i otft'ft^^V^ 

[0253] 038ttDRAM<O V 7 \s*y is jl £&§i&f £ 

*5f f & DRAMOiJmiREF JSBfiJttW' < V 9 ^COT 7 -fe X IC 

ft^Jift* wire satr * t v ^ #i*TKwm* & . 

[0254] BB5(A)ttr^-bXtf>flBI|cl«ffltttaWfc 
* L t> COT J) & . i CO0T'Ji . DRAM 1 #W0RK#j[i] * 
T\ DRAM23WEF.fflia+rft*Ck36«S<lTt^*. * 

fc. -«»C3T^-fe^srHft*>o*r*cACHE. ssa^ 

-r-^Sr-^W^ft^^FIFO. RGd>6?fe£LX:y 71/ 

[0255] WORKMiBI+^DRAMl-Cli^SJ^feeor^-fe 
^(D«(Wff*>*i6. — RETOEI+^DRAM2T'«* 
?»7Uvisx.Q>tfM&tX*fit>tLi>. *MZ* FIFOtCft 
J*S*l3tT-^^0*a^(2D*«llfi : Sn&. 8*^ CACHE 
3WR»tTV^fco— F^(Cj:-2>DRAMA.<oS#C:^T r - 

^S«J^J[eISS(A_00NT) fc J: o T @5U«<2tf ¥<tf£2 fit Hff 

[02 56] *hSBT?*XCDJi-- m<r)T9*iXlfi 

80nsTHtTSil&#. U v xjL<Z>£FiF0a^OS# 
ML®. CACHED CO ^-f hT^tX®, Xh 

^a-7^ttC^>«HBHIt«fll LT5t*36»6 V7U >v is 

[0257] 1238(B) «t FT? -bX^Uff §ix^>« 
^SrSLfcfc <OX'b h . DRAM1^0RK«Bra+(c: U — F T 
^-b^*S3«RLTtT*><l^«'&S:^L3t. DRAM1T«W 
fflr^-b>^®^W80ns"CSIftSix. x~^#f^ffi£ 
flTT^-teXtt^Tr*. — -ft. DRAM2T"(i V 7 Is vis 

a. <z>monsT9m ztiz tdifxh h . 

[0 2 58] y A VT9^t^Mxh^i: 1338(C) 

^Tbhmmxmffztiz. wimzmz&&7-9 

fcL -BFIF0*C«»S*x-6. REI^ia^DRAM2"C(i. 
if'J7l/7 ^©#&f!3fcT^;b*l& . FIFOfc 



[ 0 2 5 9 ] CI <IT\ WDRKMH+^ODRAM 1 
lC80ns£i? LT V*£<Ofc:** LTREFKB^4»^DRAM2T'(i- 
EI<OiMf*<70nsT*#ITLTV^. L^oT, DRAM 2 # 

0 igjICcfx 3 <7)T'V vf ;JiFI FQfc: & 6 £T ^f- * S # & 
* £»7 LTDRAM liZig\^<Zt Wtii&h . 
[0260] BS9bm~F&J:lf;*Fr*Mtt:J: DDRAM 

[0261 ] 039(A) IZA h fcDRAM^U - F 

T9**Wm£TZtlX^h1%. ^SBiOU-HT^-bX 

^ftfiSLfctOT*^. DRAMl*HiDRK)fflH+T. D 
RAM2*%EFRESH^^^T'fc^^^J^^L^o DRAM1T' 

— -ft. DRAM2T1iXhT^ctl>DRAM^c7)U-Fr 
9 -fe xffi**70nsT'Hfr S ilT V ^ tzi?X't> h » 
[0 26 2] 039(B) o- J: hDRAWKCOy 

t7t:%^ODRAM^c^r ^ -fe XC0«7^^ Ltz 
t> cOTfo i> . DRAM1 TU^Wa^ ^5-(>7?« ©^'8 
OnsT'Uft^il. ra^fiC^Sa^x-^tt— HFIF0(C« 
J^^il^. REFffi^4'^DRAM2T'(i. n-F#^J:^DRA 

i2^'r--^»iCACHEA.«»S<i6. ^tc. FIF0fc«»S 

tix^&T-9<r>mz&fr®wm'uztih. ttz. cach 

EiCffi^f $ fifz x - ^ ii . DRAMl^REFRESH^ra o 
B$^DRAM1^S^M^. HZX\ W0RK»ira+ODRAM 1 ti 
— 0OlS^K8Ons*5ILTV^^(C»LTREI^ra4«^D 
RAM2Tii— @^iS^70ns-C»T LTV^ . 

DRAM2^n-F^^J;^*#a^|8^^^T 
S^a^tftf^^rDRAMlJ: D^^tTdcOT'V^ixFIF 
0(c*&^TO-r-^»#a^Sr»T LTDRAM 1 ^J6V^ 

[0263] 039(0 (Cii. DRAMl^TiEFRESH^. DRAM2 
^RK^(C^ftL^fS^CACHE^^<7)DRAM^<P0^^ h 
T9*A&m?tZtlX^&#f. ft&£*)74 bT9*X 
tfmi L tz^<mmto\<r>T 9 ^ x<7)^7 Z^Ltzh<r> 
xfoh. mfmx\&\-Ufrt>co7<i hr^^xcD^sons 

X-mffZil. Rflp^»&a^-f-^«-MFIF0(C»»S 
fl^o REF^tf^DRAMlTii. CACHED ^^ODRAM^CO^ 
J bT9*XG)tfmft$tl. <XtC. FIFO(C«^^fLTV^ 
i-r-^^Sa^C^^llfifSii*. -C1T\ W0RKM8S 
*cODRAM2(i-IUc7)i!)^t-80ns$r^ LT l^OtcM LTR 
EFJUjfg+SODRAMl Tii-[Hlc7)iMf OT0nsT»T LT ^ 
^>o L/c#oT. DRAMl^CACHE^^^^a^iSf^^^T 
oT^ SSa^iftffSrDRAMZiOKaCCffdO-CV^ 
nFIF0tcA&^T<JO : f-^»Sa^S:»7LTDRAM2*C 
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[0264] @40£teDRAM<7> «j7V7y a^D— F*^ 

o (a) im^mm^msvh &i5x:aTT<oDw&)mft 

mX'fo h . 2fflcODRAM(DRAMl DRAM2) #W0RK$|[li: REF. 
[0265] DRAMCD.X ^ y -fe;Miai^64msia^tC »j7l/ 

itzmwRmmtm.Mmzmv&z-Xte*). drami tv 
Ktmwzti?ti$imzwwisimt ref . mm^mr^m 

[02 66] ZZX\ — E\<7)m.MffiTfo&8ms<omz 
fti>tl&V7\sv v'jlCc£S%B$R|&TK |5ll:<^C7)^ 

b^vf^thcMZtgmftmfaZn. n-Ff&^BS 
07-f hr^-tX*^TflE^®T3fcLTREF.^ra*^»J 
7l/>y^.xko-KilS^ hT^-tXi:7>f hAy?# 

[0267] 256Mbit<7)SDRAM£#KcBX& k . ^(D*^*) 
«Sc(i8192o ^7x512^ ^Axl6f'y bx4A>? fc Sr^T 
*3 0 . 64msc7)^^327680(8192n^x4>'N'y U 7 

U-y^Atffitrftt^. U:^ot, 1340(A) crmxm 

wnmrnzft LXMi&<nmizm.$mtfm%%><nx\ 

— [H]^REF.^(8ms)cO^C:8192[H|COy 7 V v isa.Z'iJ 

omztch. 

[0268] — 0<O >J7\sv is ^l,Z<^%B$mW0ns%: 
OTTl=70ns x 81920 = 0. 574ms k — ^TT\ 8ms 

£k. «0^T?-feX£*t^T7>r brtfofckLTlOOO 
000 (8ms / 80nsHc£r& o dtl^REF.^^DRAMtC^ 
>f hyN^y^^|>^Cc:^^^T1^7ms(70ns x 100000 
0) X*hZ>. o-KB*5>f hr?-fcX£4O960fr3 k^ 
&k. u-KB^/f hT^-feX(Ci^^BfHT3=70ns x 
40960 = 0.287mskS:&, 

[02 6 9] U:#ot, Tl + T2 + T3 = 7.861ms < 8 
msk tc *) . REF.»BI4>(c y 7 1/ >y ^ t u- K*frfc J: 

m<D^>7x*nmzmft*tz>zti>ft%:&. zw&tz 
mmmzm^-t &07Uv>> ^comm. z «4>^#m 
assure. n$ia£fflji8^&swas#*. Tixara^jfiffl 



[0270] 04O(BmDRAMtf>y 71/7 aHPH£3HS 
L£%&CC^V vC^L*!. HR£DRAM?>y 71/7 

dco0HTiisa^f^»j 7 v vis^mszASmsizmm 

LTV^. THi3fcbfe«rV^ T2li5.25ms. T3£0.144m 
s k^&k. Tl + T2+ T3 = 597ms < 6nsk$:*K REF. 
XBH+tcU 7U>vi^^t^-Y^7^ hT?-trXk7-f 

[0271 ]-^ ftffl^iiU7UyyaianH«:JH« 

timai»i:y7i/7 i/Afgii£fgcoi28mstcgiiiLT 

T2lil4msk$r9. T3£l.l5msk^£k. Tl + T2 
+T3= 15.8ms < 16msk&9. REF.JtBH+fc: »J 7 1/ >y i<> 
a^n-m^ hT?*xk7^ h'<<y?£-H)»9gfT 

[0272] *HJSCTT'(iDRAMc7)|Sff#fi$r^'y T^k 
W 4fc. , j7l/>yS/ J L^PiT^^64ras$:8oc7)^C 

so-witf x-^ k r f i/^s:«»-r &FiFooie«»jiS' 
^* < -r ^> r t h . mz± % < ^su-rwfwoRKSH 
iakREFaiRico«o«iiiHiat«fe*&^. ^o^^ 

[0273] 041«*CACHEO»£ ^^'T^iaffi'C'*) 
H41 (A) TiiW0RKM8SkREF.^c7)«0§^OlI 

i?t:^»3&^7^ bTf^Atfftfrtitemsiz^^xtjk 
Ltz. zzx^i>imi<mmm^T!smz^mT9^ 

XM)<ffhtlX^^Z>> ^COid^^CC^DRAMlc^WORK^ 
IBli7<4 bT7*W&TtX'61tzim£:ZtL&. — * 
T\ DRAM2^ J f^k'^9W0RK^k=3r0. 7^f h^r-^ 
SrS#a*T(-7-f hr^Hr^<7)^T^T-1#®^^. DR 
AM2£§ ^ a* il^o -r — ^ — fl CACHE ^ 
-5 . WORK^*fcrCACHE£«f$£ftT V ^«0k 
H l/X(CT 9*:?.if%L tfcifr&iiDRAM 2 Tii 3 Sr< CACHE 

*&<iREF . ^+C7)DRAM1 k'*5 0 FI F0$r^S L 

TS&a^lfjbnS. CACHE^«»S#lfcx-^<ADRA 
H2<OW0RW«BI*fJ»T L^OREF.KBH^S^ MZtlh • 

^os^ML^T-Tft^cACHEortSii^ y r^n 

T^^^^y-Kc0^^r^-feX^T*Tt)RAM 
l^WORKMra^dTfc**tE*SflSfc*»tT*>«». 
[0 274 3 041 (B) tt— lllor^Hr^sWilORKSiraa 

L^il^V^^tCO^T^L^o DRAM1*«W0RK»1 
fffl+k:BBttSixfcj1«r^-feXBJ4K**|BldTSrjBjftL 
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Z(Di§&lZ&T?*A$:CA£M(,Z3l%mZ\ DRAM 
1 &REF. KB^tC A h „ DRAM2*4^£ t'& 0 WORKJfflfaiC A 

W$iLX\^tzT7*LXi}m-TLtzt>, CACHEl;:$£ii£ 
ft£x-?£DRAMl t DRAM2 tClJ ^ > m^MUS* 

<t5^CACHESrffifflLTW0RK»iigfcREF.^ra^i^^ 

ftW&<r>—m$:^Ltzh(OX'foh. AO-A20, S-/CE1, S 
-CE2, S-/LB, WUB, S-/0E, S-/WE{3> ^ »J ^Sol-^ 

^A^$ix^fi-^T\ v^t9>^^l«l^SRAMco>f y?-y 
*-ixm^vfc&. x-^Aa^fi-^i/oa-i/ois^T 

tz. MMU, ATD, DTWi^^MMUSK. ATD®g&. CTDOOSKO 
aj^fI^£^LTV^. Dl-CLKiiDRAMlA.^^ix^^ 
Qy?. Dl-CDM(iDRAMl/\^§^^nvy Kfl^SOfcg 
^ Dl-AO^Dl-AlB^DRAM^DRAMl^St^^fl^ T F U 
^If, Dl-DQ0-Dl-DQ15^DRAMOI/C^(i:DRAMlOAai 
*T r -^ft J ^T'*^o D2-aKliDRAM2^JS$^|>^n 
>y?. D2>C0MaDRAM2^tt*&$^|>r?WKfi^c7>|g 
1$. D2-A0—D2-A15(iDRAM^DRAM2^«*&$fL^> T K 
xm^r. D2-DQO-D2-DQ15^DRAMc7)I/(M(4:DRAM2cOAai 

[02 7 6] mniZ'frhi\X\^hV-YT7*iX 

wmmwiLtzT Yux*&-h-fh. wmrnzT yu 

XA0-A24i:nv>'FS(S-/CEl ( S-CE2, S-/LB, S-/UB, 
WOE, WWE)<7)^fL£l$*DU 7Kl/X^37yW 
5fSt-^> b'VUX $rffi^^ . £ <WWI^£ # ojWtte 
WORK^+ODRAMl^N'y ?T?x -f KAfc 
TKI^Ra, ftV^Ty-HnvyHRfc^ATFUXC 
o#3^T£il&. DRAM1 ^^ftSft^x-^teD-DQO 
^D-DQlStCft^SfU — HR/W BUFFERS MLXfrt? 1/00 
^I/Dl^a^S*!*. REF.MBra4»cODRAM2(CU 

a hT7*xcr>m?rm$:^i,fz<> 7^fbr^«^ 

fcU-HT^-kXfc PI^tCATDfi^^^T^ 0 * S o 
RAMlfcAtfDRAM2^fcffS*l&. 7>f hT^-fe^C'J 

1*. CTD0K#3^y K$(S-/CE1, S-CE2, S-/LB, S-/U 
B, WOE, S-/WE)^-fbSr^aLT^>f hMftX'bhZ 



^-f h37> KWh^^AnwKCo^DRAMlfcJit^DRAM 

[0277] a±mmtt:mmmizxfm. sham >? 

-7i>f^MS:HlB L##££fiI#^DRAM£fflV Vz 

WHIK (CTL_L0G 1 C) -CttDRAMjWSyfl § ilT V \& #DRAM£ 
fHKry 7 P *y ^^«S9ffllIlIK(CTL_L0GIC) tci^TH 
trStt^^SRAMi: mmiz 'J7I/7ya 

h T^^l: J: £ DRAMA^Oflffl Y7-tX$: Um~t h Z 

tec J: 9 dramct) y 7 1/ > y A ^ar 

^ y tc r ^ -t ^ -t h iz y 7 w y A ^dramco 

t \ ft o T ft^COSRAM^f ^ *m V ^ y ^ -/Ut 

^fv:. DRAMoy^W-y^jLlSIIH&SIW&ClfctCcko 
Tiga^tDRAM^iS^§^c:t^figi:=5rO. ffiffl 

ffimiztewtoo 'J7I/7 >>jLf$mi:&lf h zt{z£-> 
X. f-^«)$Mm^'ISU 

v-^i; x.-)v?mm%izx^x\mm<7>-&^ hh^ 
i±ik&commmtez&±Lximm®zmfeLx7-? 
&mz>&m%mj)zwimt&mi>x*z&. zhiz, mm 
\2\&cDWM&tei>w±Lx x *)T~-?timmi)*yj?%^ 

[0278] <HJfg0IJ 5 >H43«4*^(Cfc{t-S -X ^ »J 

(AXcfiiffiH. 043(B) trJAKBDHSr^Lfc. *«'J 
^^'jl— ;W4#— /P^y ^y HTl/-f (BGA)^J: -?T£!H 

C^tl)li(^^iW7XX^ySItT'^v:7 
y V h KPCB) ±CCHI PI (FLASH) . CHI P2(SRAM+C 

TL.L0GI C) . CHI P3(DRAMl )&tXCHI P4 (DRAM2) WtSWtZti 
■0>& # tKlZftmZtL^W, CHIP3^l/CHIP4(C«4^ 

*w>h+v y^&izm^xismm^v vntfi 1 mztf> 
^Mvm^T+vT-tfi&mztix^z. &tz. t< 
izfflm $ ti^\^K ch 1 pucte v ^> + v ro-gc 

vy&Qmztix^z. 

[0 27 9] CHIPlfcSflLtcO^-f-f hlitf 
>T4 >^ 1 7-r^(PATH2)T«gg^iX. CHIP2tS&iiC0 
t^f-f >-^N'y hllfyfV >-^V>f-V(PATH3)T^ 
e^flTV^. CHIP3^CHIP4{iCHIP2h^Vx^ V? 
V>f^(PATHl)r««Sil-5>. CHIP1^CH1P2^^VtV 
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$\ J>&V^fflJg<0^^(COVER)S:flefflLTt>fiV^ 

[ o 2 8 o ] *m\tzi imtmcttr y > b h»sk- 

HPCBifc^Tf-yrSrlttSaWW**. ^®H^Jn 

v vts»t* =e y * >**-/i'fci8«"6 - k #as#* . 

k «JB<o*y^-*fiOTLfc*&W4J:03«B 

[0281 ] BMli*ftf%&t*»ZX* l J*&*—W 
W3*)S£»Wt**. 044(AM;iti±ffi0. 044<BHCtt 
0 £*Lfc. i COflfCii CH I P2 (SRAM+CTL_LOGI C) #C 
H I P3& CH I P4±fc:Jg» S tlX W h . CH I P2 k CHI P3X14C 
HIP4^iS8^PATH5*>'fflV^ixT V** • CHIPlk 
i^yf^^7 Mi#>"r * y^V^f^(PATH2) 

yf^f y/y-f t(PATH3)xm$tit^i> fl oupikCH 
[0282] cicoi^fratci^Try VMU»*-H 

[0283] <mi&W6>&mi&ftPniz&\i1Z>x* y 

CD. *-#-FKEY. y *ya-7WfiMTfll 

[0284] SllS«K0»frS:KW&. T^-r^ANT* 
b'yo >y ^BB^A*^*^. ^.-X/N'y h'/O y 

ny^SP^SWr*-*. ^3-77^^07^^^ 



k. xf^^»^«:^. 
[0285] J*#«i£tftft>fe. ^ y?-*y h?>*-A 

*y*^-/UMEMcfcL S*7n/7A, T/'J^ 

y-A&k') tffflfoZtiX^h. *-#-KJ:0. Web 
7^¥<^iS£t^t&k> ^^yqes/A-^MEMrt 

mASH(Ct^$nTV^Weby^^if^7°O^^A*^ 
Ht^^ey*>?A— ;WrtC0DRAM^fcteiliSiX&* DRAM^v 
(JOlBiS^ftT^ft k 7°n-tr yHf CPWiDRAMrtCOWeby^^ 

&k. W^x-?i4. ryT-^ANTSrffloTSfl^il. 

^-x^vF^o^BBTte, r^o^fi-^- 

ffXT~fc&X : ey : e> 7 .x~ ;WMEM<7)DRAM^\— tStt 
3*1, FLASHY kfei* JXfcr*-#-HKEYj:0. 
^Kff^ra^AcoiBlflSrtB^i"* k*^ *J 
;l/MEM^|<7)FLASH(CtS^ 3 ixT 1^^1470/7^ 
fr\ IsJt^^y^^-x^rt^DRAM^hKali^n^o DR 
AM^jg&^TT & km ^IfCPUttDRAMrtOW^ 

s^tu^a^^u wift$ixMz«gnf^rn 

~FLfc^*7 f -*&HKfc^t^£fT3k. Ta-t 
•y IfCMifFSSI^T'C^ A £Hfr L . DRAM^«fS L 

tt^cSJitODRAMSrfflV^Tl^^. Web^^lf k^ 
W^rn^^AttDRAM^ft^SixTfeO. k^^^TO 

ffjhLfc*&Tt. pc^ty^i/'A-^rtowMMiclift* 
LTV^ftfc«6. TfjfflSiWii-CfcjfflBrt-Sik*^* 
«• *-*-Hi9«Wra^««*«A*Sii6k. * 
^y^eS/jL— /Hi. SRAMco^iS^^^. fHKKR^-r— ^ 

[0 286] ^^J:d(c. ^^co^^y^^A-^S: 
[0287] 

MWfcA^TWfen&aiiiJiiaToao-c**. flash 
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[0BjcDfg# : 2cl& H .H] , , ^^Ra-r- 

[04 1 *w«i)iiito | tyt5'*-*« r,>w 
[05 ] «w8*aifflt*y l * , J :6S; *-*«««ftA 

& [09 ] H2»^t^-^5E3Wra0Ka , B«^W^ > 

[0101 * 'J * y'^^wtW^ 

[01 11 ^vJ*i^-^^*^ D_h# ^ t, -< t 
|>DRAMcOiD#cO-M$:*t^0T-3 t >&. 
[01 2] ^t'Jt^HUMB'^^^U 
&DRAM^I^c>HM£^L/i0T';?>&. 
[0131 W^^'Jt^'^'^^^^ 

[015101 T'^^ni-FLASHCO-W^^*^ 0 
[01 6] H15r*»*L6FL«W»fe^-'»»' al ' (0 

[0i 7 1 *wn**HUfc**y*5 ; *- |, ^ i * 

0q£75Lfc0"CS>?>. _ , . 

[0181 BlTTi5S*t6FLiBH<0-«*W*'i^7 a 
[01 9] 018-C^$*t«.FLAH*^<OT-^3S*-aJl- w 

[02 0 ] DRAMCD-«f£fflS:5H-^ D » ^ B " C *> ** 
[02 1 ] *%<Ui£BfflL***y*^-' WWffl ^ 

[02 2] 022COCH1P2»-Wl$:^^ a » * mT$y 



[02 3] *»SfflU^«^-^ Thl/ 

[024 ] *m*®® l>k* * ,J *--> vcr>r V V 
[025] ^taflu^'J*^-"^ 1 ** 

[028] 

4rX*«^tfclg<ODRAMW»f^>-W*^-t0^» 6 - ^ 
[03 0] *^ilfflU«^^- W ^ * 

[03 1 1 *m**mi-Kx*»* i; *--w ( * 

[03 2 1 SRAMW-ffl^Sr^T" 0 

[03 3] ^K*6^*U*^*-' , ^« BMW 

*** 'J * --^^> 

[03 6 ] BBSfiOCHIPao-W*^^ 0 1 ?®K*> 

[03 8] JMW»fe«WIW)T?«J: , J7l'^** 
[03 9] ^^cODRAMCOT^-feXfcrt^DRAMT^ 

& [04 1 ] WORKJWra. BEF.WBW>«0»i«*fcT^-k^ 

[04 2] *»3i*»fi t*y * y ty*-"^^ 5 

[04 31 jM*****"***-"^***"" 
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O^^X^f^f 'y^y^AT^-X^LKSRAM)*: 
fflWmffi (CTL.LOG I C) £ 7/, CHI 

P3 ~y ^ ^ >y AT^-fe^t 'J (DRAM) #> & V ^ 
WtfM *5 y^^V^AT^-fe^^UdMWMl), CHIP4 

vrjyy&T?*****) (dram2K s 

-VCC-CHIP2COTOB. S-VSS— CHIP2CO^^^Vb\ PS— 
MV-ftJMI^s L-VCC-CH1P2<D«85L L-VSS-CHIP2 
^^VF. CLK— CHIP2<J0^n?v^e#. CKE-CHIP2?) 
^07^^-//Wlf, /CS- -CHIP20f~ 77tl/^ F 
«^ /RA5-CHIP2c7)n^rKl/X^hn-yfi-¥. /CA 
S-CHIP2<7>#^AT Kl/X^ hn-7fif, /WE— CHIP2 
tf)5>f h>f TVPfflHK DQMU/DQML-CHIP2tfH XT-y 
hT^^if, WAIT-CHIPcD^aw Fff 
AO—A15--CH]P2c7)THl/Xfi^ > D1-CLK-CHIP3<7> 
? o -y ?fiHK D1-CKE-CHIP3<7)? U«;9<i 7>Wi 
^ Dl-/CS-CHIP3<7)^vr^^^hfi-^. D1-/RAS 

• ■ CHI P3<50o »>7h'l/XX h O-yft^ Dl -/CAS- • *CH 
mcDXyAT FU-XX ho— r/fl-^ D1-/WE-CHJP3 
<7)yJ F4 TVHi^K D1-A0— D1-A15-CHIP3COT 
Fl^Xfl^ Dl-DQMU/DQML-CWP3tfW ^/ y F/T^ 
h/7 F^X^ff-^ D1-DQ0— D2-DQ15— CHIP30X- 

* A* Jl . Dl-VCC— CHI P3COm® s Dl-VSS* -CHIP30 
^^>F\ Dl-VCCQ--CHIP3c7)I/0fflmS. Dl-VSSQ 
•"CHI P3tf)I /Offl/^^VH, F-/CE- • -CHI PI £9^ > y :?M * 
-77H8#. F-/0E-CHIP1<DT^ b7*7 h>f 

F-/WE-CHiPic7)^>f n*-:/;Hlf\ F-SC 
- • -chi picois y r;P? o » y ^ ft-^- , fvres- • ch ipico y -t 
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